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The value 

of experience 
in the pressure 
measurement 


NEGRETTII 


The name that means precision all over the world 


SATURDAY, JANUARY 7, 1961 


The accuracy and reliability 

of Negretti and Zambra instruments 
for the measurement and control of 
pressure are the result of many 
years’ experience and the closest 
co-operation with the scientists and 
industries who use them. 

Hence the supremacy of Negretti 
and Zambra instruments in the field 
of pressure measurement as in 

many others. 


Send for publication G45, post-free on request 


Manufacturers of instruments for 
the indication, recording and 
controlling of temperature, pressure, 
liquid level, volume, specific gravity, 
humidity, etc. Meteorological 

and Aircraft Instruments. 


& ZAMBRA 


Factories at Barnsbury, London, N_1; 
Aylesbury, Bucks; Chobham, Surrey 

Head Office: 122 Regent Street, London W 1 
Telephone: REGent 3406 

Branches at: Birmingham, Cardiff, Glasgow 
Manchester, Leeds. Nottingham 

Agents or subsidiaries in all major countries 
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VACUUM NOTES—LEAK DETECTION NO. 3 


CALIBRATION UNIT. FOR STANDARD REFERENCE LEAKS 


ACCURATE GAS-FLOW 
CALIBRATION OF LEAKS WITH... 
CORRECTION FOR woe GAUGE HEAD 


PUMPING SYSTEM AND 
VACUUM GAUGES 


| Standard reference leaks are necessary to 
| (4) ensure that the leak rate of the tested ve vel does not exceed a 


specified level. 
(b) indicate the variation in sen:itivity of a leak detector. 
(c) indicate the magnitude of a leak by compurikon with meter scale 
deflection. 


Leaks of the order of 6.001 to 1 tusec* are calibrated by multiplying « 
known volume by the pressure rise in microns per second in that known 
volume. The “ Speedivac " leak calibration unit will, in addition, measure 
the apparent leakage rate due to outgassing of the volume, thus determining 
the true flow through the leak 


lovee 1 litte micron /second. 


EDWARDS HIGH VACUUM LTD | sussex ano | 


SERVICE 


ANYWHERE IN THE WORLD 


From the world’s most complete inventory of quality 
biochemicals, N.B.Co. offers the speediest delivery any- 


> where in the world at economical prices. 
NUTRITIONAL BIOCHEMICALS CORPORATION 
n 21010 MILES AVENUE CLEVELAND 28, OHIO 
| Send for our free October, 1960 rT: 
o | Catalog containing more than 2600 ~ | 
| items. Fill out coupon and mail to- | 
| day for your copy. | 
| Name | 
Organization 
City ; 
| State Zone 
L 
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E for Chromatography 


CAT No. 12001 
Argon 
Chromatograph 


INTEGRATING 
AMPLIFIER 


LIQUID INJECTION SYSTEMS 


COLUMN ADAPTERS 20ft., 50 ft. 


GAS SAMPLING 
VALVES 


W. G. PYE & CO. LTD. 


Granta Works, P.0. Box 60, Cambridge, England. 


the acknow- 


leader in its 


Sull 
ledged 
Pye Argon 


field, the 


Chromatograph has 
achieved an excellent 
reputation in a very 
wide range of applica- 
from 


tions routine 


analysis to funda- 
mental research. An 
ever-increasing num- 
ber of papers is 
appearing in import- 


international 


ant 
journals describing 
work carried out by 
eminent workers who 
use this instrument as 
research 


their basic 


tool. 


Designed specifically for the Pye 
Argon Chromatograph, but also 
for other s this 
grator 


suitable stems, 


inte 


its output feeds direc 


standard recorder 


These illustrations can only serve 
to indicate the very comprehen- 
range of accessories now 
available for workers with more 
Each of 
these has been carefully designed 
so that it will fit quickly and 
simply to any one of the hun- 
jreds of Pye Argon Chromato- 
graphs now in use throughout 


sive 


specialised applications 


Tel.: Cambridge 58866 (5 lines) 


12001 


NEW 


FEATURES 


* Highly accurate 
continuously vari- 
able temperature 
control. 

* High stability elec- 
tronic circuitry 

* Redesigned case 
and fitments tor 
greater flexibility 


These features, to 
gether with the excel- 
lent record of reli- 
ability, ease of oper- 
ation and high per- 
formance make it even 
more necessary to 
specify the Pye Argon 
Chromatograph 


Retaining the lead in ultra- 
sensitive gas chromato- 
graphy, Pye has several 
important new projects 
under development. Al- 
ready Pye Industrial Pro- 
cess Analysers, based on 
the Argon Chromatograph, 
are “on stream”, serving 
Britain’s chemical industry 
” 


Telegrams: Pye, Cambridge 
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Accurate liquid discharge to .01 ul, with... 


Hamilton 
Microliter 
Syringes* 


Hamilten Microliter Syringes 


(with cemented nee 


Capacity | 


WRITE FOR CATALOG 
OF HAMILTON PRODUCTS | 


87 or Patent Pe 


HA M I LTON COM PANY, INC. P.O. Box 307 « Whittier, California 


GAS CHROMATOGRAPHY LTD. 
SHANDON SCIENTIFIC CO., LTD. 


LONDON . ENGLAND 
LONDON ENGLAND 
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Now you can make accurate liquid discharges in the llc ) ae 
inge of ul to 0.0] ul by direct reading of the 
Model Price 
Hamilton Microliter Syringes. These instruments have 
; proved very valuable as research and analysis tools | VIN 1.0¢ | $3! ee 
hemistry, gas chromat grapt y, bu and medicine | $18 
stecl plungers They are available with cemented need | 
| letachable needles, Chaney adaptors, and i s-tigh | 
] odels. At the right are the basic Hamilton Syringe a = er 
| Note: Price listed is F.O.8. Whittier, Calif » USA oe 
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e and small businesses and organizations have for years accepted DIEHL shortcut live 
laters as leaders in their field, 


| lly automatic selection of the fastest possible way of doing any calculation gives split second answer: 
both simplest and most complex problems—plus these new FEATURES—Automatic Decim 


>oints—Automatic Clearances—Automatic Squaring and Raising to Higher Powers—Optional Sto 
isters and Back Transfers. 
> UP-TO-DATE BY SEEING i. 
THE NEW CLASS ¥ 
RANGE OF CALCULATORS 
NGHAM GATE, S.W.1 


ARCHIMEDES-DIEHL MACHINE CO. LTO., CHANDOS HOUSE, BUCKI 
Telephone : ABBey 2014 


SALES AND SERVICE THROUGHOUT THE COMMONWEALTH 
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NEW 32-page brochure... 


LABORATORY 
MAGNETS 


Your copy of Varian’s new 
brochure on the complete 
line of Varian laboratory 
magnets will be mailed upon 
request. 


DESCRIPTIONS 
SPECIFICATIONS 
FIELD DATA 
PERFORMANCE 
ACCESSORIES 


Write Instrument Division 


\ VARIAN associates 


prace ALTO 26, CALIFORNIA 


UBIQUINONE 


(COENZYME Q,) 


CRYSTALLINE, 
NATURAL PRODUCT 


50 mg $4.00 100 mg $7.50 


Other F.C.C. pure items 
for biochemical research: 
6-Thioctic acid (dl-lipoic acid) 


6-Thioctic acid amide (dl-lipo- 
amide) 


6-Thioctic acid glycinamide 


DPN (Diphosphopyridine nucleo- 
tide) 


Cocarboxylase (Thiamine pyro- 
phosphate) 


Codecarboxylase (Pyridoxal phos- 
phate) 


ADP (Adenosine diphosphate) 


ATP (Adenosine triphosphate) 


Send your enquiries to: 
BRiochemical Dept. 
FaAnMOCHIMICA 
CuTo.Lo- 
CALOSI S.p.A. (F.€.€.) 


P. O. Box 332 
NAPLES, ITALY Cables: FARMOCHIMICA 
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(if that’s what we can call 
the study of the scientist) 


The scientist may study histology or marine biology 
metallurgy or plant pathology. For our part, we study 
the scientist. 

In the modern Leitz microscope, there is more than the 
iwidity, the silk-smooth mechanical movements and the 

lliantly designed optics for which the Leitz name has 
ymatically stood since the middle of the nineteenth 

ntury. There is, for example, the convenient grouping 
and positioning of controls to take some of the fatigue 
out of microscopy 

Leitz microscopes are designed by men who not only 

w what the scientist needs but who care whether a 
spell at the lab. bench can be tiring. Small wonder 
that countless thousands of research workers throughout 


the world have already reciprocated by caring about Leitz 


2 versal Polaris psear metal cal micro- 
| Pol arising resear h Leitz ORTHOLUX research microscope with Leit ear 
microscope DIALUX-POL equip- lamp fot tanemitied of pe METALLU: for 
ped for synchronous rotation 0 incident light or both in combination. incident light phase contrast obser- 
polariser and analyser vations 


a product 
(J6 of thoughtfulness 
and skill 


E. LEITZ (INSTRUMENTS) LTD., 30 Mortimer Street, London, W.1 


in 
NATURE vi 
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in 
a microscope by 
Sees 


FOR HIGH PURITY WATER 
by 
DISTILLATION or DEIONISATION 
Consult: 


LOUGHBOROUGH GLASS COMPANY Ltd., 
LOUGHBOROUGH, LEICESTERSHIRE, ENGLAND 
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The Universal Glass Working Lathe here 
illustrated is the finest lathe yet made. 
All the features glass blowers require 
are included in its specification. 


May we send you details of this and our full range of lathes and equipment? 


The Heathway Machinery Co Ltd 


UXBRIDGE ROAD, HILLINGDON, MIDDLESEX. Uxbridge 6345 6 
Agents in the U.S.A. and France 

Richoux Co. Inc. 1133 Broadway, New York 10, N.Y 

Ets. L. Richoux, 22 Cité Trévise, Paris %e 


GRATICULE SLIDES 


This new type of 3”. 1” graticule slide has been produced particularly for the Sedimentary Petrologist 


and all research workers engaged in counting and measuring fine particles. The sample is mounted on 
the graticule in the same way as on any other micro slide, using any of the mounting mediums, i.e 
Lakeside 70 Cement, &c., thus ensuring a permanent mount. The overall covering of the graticule is one 
and a quarter by one inch, broken down to 2 mm., | mm., or 0:5 mm. squares as required. The outer 
squares are numbered so that any part of the preparation can be referred to or indexed. 

Supplied in boxes of one dozen slides 


4 new catalogue covering our wide range of geological machines is available on request. 


CUTROCK ENGINEERING CO., LTD., 35, BALLARDS LANE, LONDON, N.3 


TELEPHONE: FINCHLEY 5978 9 
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Now you can 
from 2 to 2 4. points 


on one Honeywell ElectroniK Recorder 


First the Modular development simplified 
The new UNIVERSAL ElectroniK design and maintenance. Now 
Honeywell introduce an ElectroniK potentiometer 
Honeywell Multi-point that increases the scope of accurate 
multi-point recording — variety of points, speedy 
change of range and type of measuring elements. 
2, 3, 4, 6, 8, 10, 12, 16, 20 or 24 points 
can now be recorded on every Honeywell 
in Electronik design multi-record non-control recorder 
Changeover is easily made in seconds. 


Potentiometer—another 


great achievement 


Replace print wheel- Replace shorting plug unit Change the range of the 
cum-indicator dial, on special input terminal board instrument by slipping i 
fixed by a thumb nut. inside the instrument. new resistors. 

Different detectors can be compensated for by introducing new input terminal board. 


WRITE OR SEND THE COUPON TODAY to 
Honeywell Controls Limited 

Greenford, Middlesex Waxlow 2333 


Honeywell 
H Coutol | 
| 


| Sales Offices in the principa 
ted 


Ur Kingdom and thre 


x 
ee 
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All you re. 
have 
to do 
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El 
Elect nik Re ler 
Please send me Spec. Sheet 153-23-HB 
Name 
Position x 
Company 
Address 
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UNICAM 


SP. 500 


SPECTROPHOTOMETER 


For Ultraviolet and Visible analysis of compounds the SP.500 Spectrophoto- 
- meter is accepted as standard equipment. One essential which contributes 
mains to the highly accurate data provided by the SP.s500 is a stable supply 

(usually a lead acid storage battery) for the operation of the detector-amplifier 
system and of the Tungsten Lamp. For those users who prefer a mains 
supply, Labgear Ltd. have now developed the 115D Spectrophotometer 
Power Supply pictured below. Thorough testing indicates that in all but 
exceptionally adverse conditions this accessory provides the necessary degree 


operation of stabilisation. 
with 


the 115D 


STABILISED POWER SUPPLY 


The unit employs a conventional series stabilizer system, a compensating double zener 
reference being used to provide a high degree of stabilisation. Particular care has been taken 
in the design to minimise the temperature rise of the sampling and control components due to 
the heat dissipation in the series regulators. The use of the latest type power transistors 
together with cast alloy heat sinks permit the unit to operate in high ambient temperatures 
under adverse mains input conditions. First quality components are employed throughout 


making the unit suitable for pan-climatic use. 
ARBURY WORKS CAMBRIDGE 


U.202 


UNICAM INSTRUMENTS LTD 
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LETTERS TO 


SPACE SCIENCE 
Existence of Net Eleetric Charges on Stars. Dr. 
Ludwig Oster and Kenelm W. Philip; Prof 
V. A. Bailey ‘ ‘ 
Apparent Steady Component of the Interplanetary 
Magnetic Field.— Prof. V. A. Bailey 
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GEOPHYSICS 
televant to a Chanye 
Allan Cox and Richard 


Palwomagnetic Evidence 
in the Earth’s Radius. 
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Dr. D. T. Donovan, Dr. R. J. G. Savage. A. H 
Stride and A. R. Stubbs 
METALLURGY 
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Dr. L. A. Stocken 
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feactions of Nitrogen Atoms with 
Oxygen and with Nitric Oxide..-M. A. A 
Clyne and Dr. B. A. Thrush ; 

Use of the Mercury Drop Electrode Method for 
Direct Evaluation of Minute Amounts of Lead 
in Urine... Prof. Wiktor Kemula and Zenon 

Pyrazine Metal Halide Complexes: New Types 
of Metal Ligand Polymers Dr. A. B. P. Lever, 
Dr. J. Lewis and Prof. R. 8S. Nyholm, F.R.S 


Rates of the 
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MICROMETER 
SYRINGE 
precision instrument 
capable of measuring 
very small volumes of 
fluid with an accuracy 


of 0:00005 mil. 


BURROUGHS WELLCOME & CO. 


(THE WELLCOME FOUNDATION LTD.) 


LONDON 


Established in 1820 


Announce a new and revised 
edition of— 


SAMPLING 
METHODS FOR 
CENSUSES AND 
SURVEYS 


FRANK YATES, F.R.S. 


Containing new matter on the use 
of electronic computors in sampling 
techniques 


“This is an excellent book. The style 
throughout is very lucid . . . the book 
is one which can be cordially recom- 
mended." C. A. B. Smith (Biometrika). 


THIRD EDITION S4s met 
Send for folder on the books 


and monographs on statistics 
published by 


440 pages 


CHARLES GRIFFIN & COMPANY LIMITED 
42 DRURY LANE WC? 


LONDON 


PRECISION INSTRUMENTS 


Ke. D. 


4 


The new B-S ‘PEPOL 60’, a photo-electric 
polarimeter for Optical Rotatory Dispersion 
measurement, will be demonstrated at the forth- 
coming Physical Society's Exhibition—Stand No. 89. 


Specifically designed for O.R.D. work in the 
visible and u.v. regions, this instrument yields 
results accurate to .. 0.002 angular degrees over 
the majority of the range 2,200 A—6,000 A. 


Further particulars from the manufacturers : 


Bellingham & Stanley Ltd. 


DEPT. N, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 
Sole Distributors in U.K. for Schott Monochromatic Interference Filters 


| GRIFFIN 
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EDUCATING THE WHOLE MAN 


| N his address as ‘special visitor’ at the commemora 
tion day ceremonies of the Imperial College of 
Science and Technology, Sir Cyril Hinshelwood once 
again affirmed his disbelief in the ‘two cultures’. He 
thinks instead that there are simply two attitudes, 
and that it is the business of universities to encourage 
the right attitude. 
younger part of his audience, be proceeded to outline 
the right attitude 


Addressing more particularly the 


constructively what he meant by 
and how it could be developed 

It is interesting to set Sir Cyril's address beside Sir 
Mark Oliphant’s Frank Tate Memorial Leeture on 
science and ethies recently delivered at the University 
of Melbourne and published in the quarterly Ove rland 
Sir Mark began by referring to Sir Charles Snow s 
Rede Lecture. and while he himself is disposed to 
admit the existence of a gulf between two cultures, 
he was no less forthright than Sir Cyril in condemning 


that are responsible for 


the edueational methods 
perpetuating such a gulf between the seientitie dis 
ciplnes and the humanities. In Australia, there are, 
Sir Mark said, continual and confused complaints ot 
falling standards in the teaching of serence im schools. 
due to the diffieulty in obtaining the services of good 
seience masters : and the catastrophic result, he said, 
of the 
technologically industrialized in the minimum of time 


determination of Asian mations to become 
s apparent to all who have examined the schools and 
universities in those countries. The educational pro 
cesses through which men pass, from the kindergarten 
to the university, deliberately preserve the schism im 
often Mark 


educatiomists 


Western culture, and it seemed to Sir 


that there is a 
to create and widen a gap between the two aspects 


conspiracy among 
of our culture 

Sir Mark Oliphant thinks that, unfortunately, those 
this chasm 
continue to 


who strive most assiduously to make 


unbridgeable are the humanists, who 


tivht a rearguard action agamst science instead ot 


endeavouring to change it into a full and satisfyime 
part of cultural education, such as Sir Cyril Hinshel 
wood and Sir Erie Ashby, for example, have claimed 


that it ean be. Seientists, on the other hand, Sir Mark 


helieves. are largely either indifferent towards the 


humanities or are openly contemptuous of what thes 
regard as the imprecision, the paucity of new ideas, 
and the accumulation and regurgitation of mformua 


tion In consequence, for example, the philosopher 


may ignore the great wealth of precisely recorded 


experience which is science, while those im the 


faculties of science, technolog\ and mecdicme are 
denied the questioning of the basis of their system 
of natural knowledge which a study of philosophy 


can contribute 

Sir Mark recognizes the grave threats to the con 
tinued existence of mankind which have come from 
scientific and technological advance ; but though he 
points out that most of our beliefs and the attitudes 
which arise from them will not stand up to careful 


or inspired analysis, and that a completely rational 
world is neither a possibility nor a desirable state of 
affairs, he does not, like Prof. C. A. 
Beckley Lecture, pursue this to its conclusion. Never 
theless, like Prof. 


through education can we hope to convey to evers 


Coulson in his 


Coulson, he recognizes that only 
man some understanding of science and the way it 
advances, so that he has some idea of the forces 
which shape his life and his destiny ; and, again like 
Prof. Coulson. he comes down emphatically im sup 
port of making science as much &@ part of universal 
education as history or English, so that pupils aecept 
the necessity of knowing something of the structure 
of the universe as readily as they accept the need for 
some knowledge of the geography of the world. With 
proper understanding of this greatest single problem 
in teaching and the boldness to tackle it experiment - 
seem Sir Mark 


ally, in whatever promising, 


believes the chasm between our two cultures could 


ways 
disappear in a single generation 

Here accordingly, though he began by seeking a 
rapid bridge of the gap, Sir Mark's thought appreaches 
that of Sir Cyril Hinshelwood, and he believes, too, 
that science can, and should, be taught in such a 
way that even those who follow primarily totally 
different courses have enough knowledge to be sensible 
the needs of the rapidly 
live He 


scrence 


about, and sensitive to, 


world im which thes does not, 


however, that 
the seientifie point of view for the ordinary man and 


changing 


believe edueation about and 


edueat ion im scrence for 
totally 


woman can be the same as 


the budding of seienee, but that a 


different approach is required ; and though he makes 


some important suggestions, on the whole his analysis 
ix scarcely as penetrating as that of Sir Cyril Hinshel- 
wood or Prof. Coulson. If science is to be taught as 
a general cultural subject: in primary and secondary 
schools. knowledge of Nature, he 
presented as a unity, and it is essential to preserve 
to the full the questioning, eager approach to the 
children, making it the 
Nature which a 


Every statement of fact 


must be 


urges, 


natural in 
the 


world which is 


very bedrock of inquiry into 
course in science should be. 
should be justified by the evidence, and the real sig- 
nificance of the ‘laws’ of seience, as reasonable 
to be discarded better concepts 
are born. must be woven into all discussion of them 

Sir Mark how science, taught in 
this which all 


nations have male to the advancement of science, 


pomts out, too, 


displaying the contributions 


Way, 
can help to dispel some of the illusions which feed 

the that 
that it becomes 
shared with and tested by others, is a 
Attacking the illusion 


nationalism : idea no knowledge can be 


secret. but only knowledge when 


lesson to be 
learnt as early as possible 
that 
very pertinently that the number of scientists is now 


science is @ second-rate discipline, he observes 


great enough for them to form a general cross-section 


of the community, and that among them accordingly 


a 
: 
¥ 
a 
can 
are 
AE 
ior. 
Hi a 
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will be found the same fraction with the ability to 
lead, in industry or in government, as among those 
whose specialized knowledge is in law, history, the 
classics, economics or commerce. Perhaps a larger 
proportion of scientists is seriously concerned for the 
present well-being and the future of mankind, 
because they appreciate more clearly the realities of 
nuclear warfare, the nature of the population explosion 
which threatens our standards of living, and the 
subtle dangers of man’s continuing interference with 
Nature. 

It is essential that man should face up to all the 
grave responsibilities involved now that the bio- 
logical future is in his hands, with the increasing 
effects of the extremely rapid development of ideas 
and knowledge on the evolution of his social sys- 
tems, his problems of education and his religion. 
Sir Mark agrees with Anatol Rapoport that there 
exist in science ethical principles which are inherent 
in its pursuit and that there is something universally 
satisfying about the scientific point of view, par- 
ticularly as it affects man’s relation to his environ- 
ment. The keystone of science is the pursuit of truth, 
and Sir Mark maintains in conclusion that the pursuit 
of knowledge is in no way incompatible with the 
preservation of human dignity, of the eternal values 
of art and literature, or with the ethical principles 
which must govern men’s lives. Indeed, science has 
positive contributions to make to all human activities, 
and can uphold the basis of value judgments at a 
time when the religious authority for these is dis- 
integrating. 

That last proposition may be debatable, but 
nevertheless in his conclusion Sir Mark comes very 
close to both Sir Cyril Hinshelwood and Prof. Coulson, 
particularly when he pleads for re-thinking the whole 
basis of education, so that science and its relations 
with man may permeate the whole fabric of teaching 
and thus, as sufficient understanding of science and 
knowledge of its content becomes a natural part of 
the preparation of every man and woman for life, 
repair the rift’ existing between science and other 
forms of human culture. In his address at the 
Lmperial College of Science and Technology, however, 
Sir Cyril Hinshelwood laid much less stress on formal 
teaching, though he agreed that there might be an 
optimum arrangement of the formal syllabus. The 
really essential thing is that what is studied at the 
university should become part of life and should be 
handled in such a way as to achieve this. The formal 
teaching, he said, is only a small part of what a 
university provides, and if the tone and atmosphere 
of a university are right, general reading, discussion, 
conversation and argument provide a good deal of 
the breadth which, as well as depth, is desirable in 
the educated man. In developing his argument that 
besides depth, or intensity of experience and tech 
nical proficiency, the educated man should seek first 
of all a broad vision of how his own subject fits into 
the scheme of things—-and that the varied ways in 
which the painter, the historian, the biologist or the 
physicist looks at the world, all represent attempts to 
come to grips with the reality about us Sir Cyril, by 
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implication, refuted much that Dr. A. P. Rowe 
advocated about practices and changes in British 
universities in a recent broadcast talk, *“Dry Rot and 
Redbrick”, and which he has also expanded in an 
article, “The Problem of Freedom and Efficiency in 
Universities” in Science and Freedom for October. 
Sir Cyril was concerned quite clearly with the average 
student, not just with the é/ite, and with the teaching 
which should be given them; and though there 
is substance in the charges that there is too little 
scholarship, much trivial research and much waste of 
public money, Sir Cyril was not concerned directly 
with these questions. He was concerned that the 
student should receive a worthy education, and his 
conception of university teaching is the antithesis of 
Dr. Rowe's rejection of any idea of a broad education 
and his suggestion that research should be relegated 
to research institutes. 

Sir Cyril Hmshelwood’s reasoned exposition of his 
conception of the humane or liberal approach deserves 
careful study. He is convinced that while subjects 
will wax and wane in importance, and methods be 
introduced and superseded, there will always be the 
need to find some satisfaction and understanding in a 
broad view of the world, and in acquiring the expert 
skill by which somewhere the student can in due 
course make an effective contribution. Moreover, it 
is because he sees the relation of student and teacher 
im @ university as one of partnership, of a guide, 
rather than oracle, that he maintains teaching and 
research must remain closely interlinked. In research 
new knowledge comes into being, and academic 
studies become part of real life. Work in the labor- 
atory, he observed, with its hopes and disappoint- 
ments, its difficult decisions when to continue and 
when to cut losses, its subtle dependence on human 
relations, is an education in life which the arts 
scarcely parallel. Finally, he rejected explicitly the 
idea that research should be concentrated in central 
institutes devoted solely to that end as likely to 
imperil the creative attitude, the sense of respons- 
ibility and involvement which are developed im the 
right university atmosphere. 

Developing this theme, Sir Cyril pointed out that 
what we study, whether literature or science, is not 
part of life and is therefore not humane. How we 
study is part of life and therefore is humane, and he 
argued further that the right attitude to all affairs is 
fostered by the practice of the right approach to our 
subjects of study. The strenuous effort to see a 
subject in its true and wide perspective cultivates 
sanity of judgment in much broader fields. Indepen- 
dent thought, critical assessment of supposed 
authorities, and sharing of responsibility with our 
teachers for the views we adopt, engender a healthy 
mistrust of political pundits and foster the spirit of 
resistance to the endless petty tyrannies which beset 
modern life. In words which are echoed in the 
leetures by Sir Mark Oliphant and Prof. Coulson, Sir 
Cyril suggests that the need in science to reach one's 
ends by exacting and precise techniques, whether 
mathematical or experimental, is a great corrective 
of the tendency to airy generalization, which is 
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the modern world; also that 


the independent, constructive and, in however modest 


another weakness of 
a devree, creative approach to a subjeet is the best 
guarantee that those 
great scientific school will contribute their full shar 


who have passed through a 


to the direction and imspiration of industry and 
public life 

While, therefore, Sir Cyril clearly does mot accept 
much of Dr. 
teaching, his address is not a defence of either trivial 
research or Rather he 


teaching of the highest quality, as well as for much 


Rowe's argument about research and 


inferior teaching. calls for 


independent and critical thinking about methods as 


well as the content of courses. It may well be that 


SOTLM administrative changes will be needed befor 
ideas such as those outlined by Sir Cyril Hinshelwood 
and Sir Mark Oliphant are acceptable ; further, some 
changes in the relations between the universities and 
the schools will be necessarv. The changes, however. 
the kind which Dr. 


much more constructive thought 


are not of Rowe suggests, and 


further 


will require 
their shape can be determined. This is on 
which 
promised 
Sir Cyril 


subject to attention will no doubt be viven 


when the into higher education is 


launched ; meanwhile, Hinshelwood and 


Sir Mark Oliphant 
further thinking and inquiry as well as for profitable 


have imdicated some lines for 


experiment 


PAULING’S CHEMICAL BOND 


The Nature of the Chemical Bond and the Structure 
of Molecules and Crystals 

An Introduction to Modern Structural Chemistry. 
By Prot Linus Pauling. Third edition. (Th: 
George Fisher Baker Non-resident Lectureship in 
Chemistry at Cornell University.) Pp. xx +644 
(Ithaca, New York: Cornell Universitv Press ; 
London : Oxford University Press, 1960.) 60s. net 


\ HEN the first edition of this book was published 


in 1939 it immediately recognized as a 


was 
chemists it became a sort of 
I recall clearly my own sense of 
the seale, the self 
and certainty of the 
time the theory of the 


homogeneous, 


elassie : for 
prok ssional bible 
astonishment at 
brillianee 
For the first 
unified 
Pauling 
largely 


breathless 
contidenece, the 
author's ideas 
bond 
theme. 

Prize for 


and 
rightly 
responsible for 


became a 
Prot 


being so 


chemical 
sustained received 
his Nobe! 
this 

Now the third edition is mm our hands 
though many of the older pages survive with little 
alteration. Inevitably changes were needed 
in such matters as bond-energies and bond-lengths, 
information 

material, 
resonating 


It is larger, 
some 
for better experimental now 
But the author has added new 


on his order-length relation for 
metals (here he has carried 


to allow 
available 
notably 

bonds, on his theory of 
almost alone the weight of battle against the phiysi- 
the new and _ interesting 
deficient compounds (of which the bridged molecule 
of diborane is the example) We should 
be grateful for all this, particularly in the discussion 
metallic radi of atoms 


and on eleetron 


CISTS). 
simplest 


of metallic bonding and the 
Some of us may even be tempted to smile quietly 
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ut the new pages devot to the detence of 
idealistic’ than any other theory of 
This is a barbed shaft, aimed in 


as being no more 
chemical bonding. 
a particular direction ; and it hits its mark 

There is no doubt but that this edition will 
the influence of Linus Pauling a stage further 
twenty 


new 
Carry 
Yet it is impossibk 
the earlier edition —not to recognize 


use of 
book's 


present 


two Vvears 
that the 
one 

wonderful 


after 


success Is a poimter to at least 
weakness. For in order to 
a unification of chemistry, Prof. Pauling was almost 
forced to adopt just one line of description. This is 
the deseription first introduced by Heitler and London 
im 1927, and extended (very largely) by Pauling 
himselt We eall it the familiar valenee-bond, 
or electron-pair, theory. But what he has not done 


is to provide a really good critique of this theory, 


very 
achieve sO 


or any sufficiently generous reference to the theory's 
chief rival, the theory of Hund. 
Mulliken and Lennard-Jones. 

Let me illustrate both of these pots 
place, very few people who read the pages here devoted 
to the relation between the dipole moment of a 
diatonuc molecule and the description of its electronic 
will 
which attends 


molecular-orbital 


In the first 


covalent-ionmic resonance 


deheacy 


structure m terms of 
vain anv idea of the extreme 
any calculation or interpretation of molecular dipole 
An example of the second criticism occurs 
in the discussion of the new molecular 
molecules ferrocene If the valence 
method is adopted, there are no less than 560 structures 
to be considered In nickelocene there are 4,100 
Pauling starts his account of this latter compound 
‘With the assumption that the 4,100 struetures have 
equal weight really ought to 
have been made to the fact that in systems like this, 
and in a large part of the chemistry of inorganic 
complexes, the deseription is 
vastly simpler, devoid of sweepimg assumptions and 
easier to There will be many 
well as myself who regret that ligand field theory is 
dismissed in just over one page 
Yet these limitations in the 
inevitable if the author's theme is to remain as grand 


‘sandwich’ 


such as bond 


Some reference 


molecular-orbital 


Visualize others as 


book are almost 


and monolithic as the strueture of the book demands 
If the reader ean be kept occasionally reminded that 
there are alternative ways of thinking about the 
nature of the chemical bond, he can turn to this new 
“Nature of the Chemical Bond” and experience all 
the exhilaration and thrill that being m 
the presence of a master of the art of 


come from 
exposition, 
of chemistry and 


will remain for 


aman with an immense knowledge 
passion for it and whose 
so long as wave-mechanical ideas continue to provide 
our best tool for getting to the heart of the st ructure 
ervstals. A. CoUuLSON 


influence 


of moleenles and 


LEUKAMIA 


Leukemia 

tesearch and Clinical Practice. By F. G. J. Hayhoe. 
Pp. vili +335 + 28 plates. (London: J, and A. Churchill, 
Ltd., 1960.) 80s, net. 


] R. H A\YHOR is to be 
review of one of the 
fields of practical and experimental medicine is not 


congratulated. His 


widest and most varied 


only remarkably comprehensive but also readable 
Each chapter covers a logically delineated region 
Difficult avoided, but a reader 


questions are not 
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fairly new to the subject will not feel choked by 
incompatible observations or rival theories. Even 
when discussing subjects to which he has made 
mportant original contributions, such as the 
eytochemistry of the leukemic cell, Dr. Hayhoe has 
maintained a critical detachment. The chapter on 
this subject is one of the most valuable in the 
book. 

There are many other excellent chapters. Out- 
standing are the critical reviews (Chapter 3) of 
existing statistical evidence for an imerease in 
incidence of leukw#mia in recent years, and for 
differences in incidence between different countries 
and races, and the clear account (Chapter 7) of the 
confusing subject of antigenicity and immunology 
of the leukwmue cell. 

Dr. Hayhoe has surveyed the literature issued 
up to about the end of 1958. In some fields advances 
since then have been far-reaching, and I think he 
would probably modify one or two of his statements 
to-day. For example, he regards the question 
whether those conditions variously known as ‘homol- 
ogous’, ‘runt’, and ‘wasting’ disease are due to a 
graft-antihost or a host-antigraft reaction as still 
open (pp. 52-54, and 153). Recent evidence (summa- 
rized, for example, in an article by Kaplan and 
Smithers') leaves little doubt that they are caused 
by the former. 

The statement on p. 61 that “In all this work on 
leukwemia transmission by filterable agents the type 
of leukemia involved has been lymphocytic” is 
based, L think, on a misconception of the nature of 
the tumour-filtrate-induced leukwmia of Graffi*. 
Dr. Hayhoe refers to it (p. 60) as lymphocytic, 
but Graffi and his colleagues describe it as a chloro- 
leukemia of myeloid type, and others who have 
examined his material agree. The other possible 
exception to Dr. Hayhoe’s rule, the condition 
described by Friend’, is a doubtful case: it is now 
considered to be of mixed origin‘. 

An interesting recent development in this field is 
reported by Gross’. He has observed the induction 
of myeloid leukemia, by a filterable agent which 
usually produces lymphoid leukemia, in mice pro- 
tected against the latter disease by thymectomy. 
It is now clear that leukemias of myeloid, lymphatic, 
and perhaps other types may all be transmissible 
by cell-free agents. 

The question of the relation between the so-called 
‘polyoma’ agent (which produces both sarcomata 
and carcinomata in various organs of mice and 
other animals inoculated soon after birth) and the 
leukzemogenic agent, with which it is often associated, 
has also been considerably clarified since the book 
was written. The former is a typical virus, producing 
eytopathic effects im tissue culture, and agglutinating 
red cells, and differs in many ways from the latter, 
which is so far recognizable with certainty only by 
leukswmogenic effects. As might be expected 
in such a fertile field of research, other important 
advances have been made since Dr. Havhoe closed 
his survey. 
the thymus in filterable agent-induced leukzemia* 
and the isolation of a filterable leukwmogenic 
agent from X-rav-induced leukzemia’'’ promise 
exciting future developments m our unde rstanding 
of this dreaded disease. To these and other imves- 
tigations Dr. Hayhoe has provided an excellent 
introduction 

The elinieal sections of this book are concise and 
lucid, and his account of the depressing failures of 


For example, analysis of the role of 
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therapy is relieved by painstaking evaluation of 
those measures which can reduce distress and 
occasionally prolong life. The beautiful plates, both 
coloured drawings and black-and-white photomicro- 
graphs, are well chosen, and the excellent plan is 
adopted of introducing the same plates in several 
groupings to illustrate different aspects of the 
condit described. 

The book will be found on the shelves of physicians 
and laboratory workers for many years to come, 
and one, at least, of the latter hopes that it will 
help each group to understand what the other is 
doing. M. H. SALAMAN 
' Kaplan, H. 3., and Smithers, D. W., Lancet, July 4, p. 1 (1059). 

* Ann, N.Y. Acad. Sci., 68, 540 (1957) 
* Friend, C., J. Erp. Med., 105, 307 (1957) 
* Metcalf, D., Furth, J., and buffett, R. F., Cancer Res., 19, 52 (1959). 

Gross, L., Proce. See. Exp. Biol, Med., 103, 509 (1960), 

* Gross, L., Proc. Soe. Exp. Biol, Med., 100, 325 (1959). 
’ Miller, J. F. A. P., Nature, 183, 1060 (1959 ibi?., 184, 1809 

(1959): Brit. J. Cancer, 14, 83, 93, 244 (1960 
* Levinthal, J. D., Bulfett, R. F., and Furth, J., Proce. Soc, Exp. Biol 

Med., 100, 610 (1959) 
* Lieberman, M., Kaplan, H. 8., Sectenee, 130 S7 (TOS5O) 
© Gross, L., Proc. Sec. Exp, Biol. Med., 100, 102 (1959) 


FORAGE CONSERVATION 


The Conservation of Grass and Forage Crops 
By Prof. Stephen J. Watson and Dr. Michael J. 
Nash. Second enlarged edition. Pp. xiv +758. 
(Edimburgh and London: Oliver and Boyd, Ltd., 
1960.) 84s. net. 


NRASSLAND and other forages grown for animal 

J feeding provide the basis of livestock industries 
throughout the world and within most farming 
systems that involve livestock. Under British con- 
ditions, grassland herbage as grazed by the ruminant 
animal provides the cheapest and in many ways the 
best. method of feeding cattle and sheep. However 
skilful the management of grass, conservation of the 
summer surplus will always be required to maintain 
animals during winter. Since 1940 the British farmer 
has learnt how to extend his annual grazing season, 
and this has coincided with a greatly increased level 
of animal production. Thus, although the winter 
feeding period is now considerably shorter than a 
quarter century ago, the need for conservation of 
grass and other forages is as important and as vital 
as ever it was. Indeed the need for preserving grass 
when its quality 8 at maximum Was never more vital 
to our livestock husbandry systems 

It is therefore a most opportune time for the 
publieation of this book by Prof. 8. J. Watson and 
Dr. M. J. Nash. The new volume offers an enlarged 
and re-written edition of Prof. Watson’s earlier edition 
published in 1939. Since that time the volume of 
additional work dealing with fodder conservation 
has been staggering ; but this has served to confirm 
and to clarify many of the underlying principles of 
conservation which were broadly known two decades 
ago. In the earlier edition Prof. Watson had made 
what was perhaps the first widely embracing attempt 
to review the experimental work of pre-war days ; 
now he and his collaborator have skilfully eollated the 
work on fodder conservation since that time. This 
second edition is an authoritative compilation of 
a massive amount of experimental and practical 
evidence from all over the world. As such it is 
bound to he accepted as a book of reference and is 
likely to remain a classic for a very long time to come 
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fodder 


notorious 


The methods of conservation 
as hay or have the 
unreliability of hay in most climates and the serious 
nutrients normal to both hay and silage as 
conserved to-day. There has been much controversy 
as to the relative merits of hay and silage; the 
authors point out that hay and silage are not competi- 
The stagger- 


traditional 
silage defects : 


loss of 


tive but are complementary foodstuffs. 
ing feature which every practical farmer as well as 
technician should note and ponder on is the huge 
loss of nutrients that takes place annually during the 
processes of fodder conservation. The authors show 
that losses of starch equivalent normal in haymaking 
under reasonably good conditions are on average as 
high as 42 per cent; this level is only reduced to 
35 per cent by barn drying and the use of other 
modern techniques. 

The silage-making high: for 
example, the summary of data from a large number 
of experiments shows that while losses in dry matter 
may be no more than one-sixth, the loss in starch 


losses in are also 


equivalent is more than one-fourth while the losses in 
These data 
properly 


silage 


digestible true protein exceed one-halt 
one may 


during 


are from experimental records ; 
surmise that the encountered 
preservation on the average farm are greatly in excess 
of the figures quoted from carefully conducted 
experiments. The most striking feature im most of 
our conservation practices 1s the astounding loss of 
nutrients which appears to occur. This fact surely 
adds emphasis to the plea made by the authors 
(in their preface) for a more complete study than 
hitherto of the fundamental chemical and biological 
oceur during the fodder 


k ISSOS 


changes which process of 
conservation. 

The book is well produced and well edited. The 
subject index is reasonably adequate and there is 
valuable index of authors occupying some 
This is a 


most 
fifty pages towards the end of the book. 
book of reference which should tind a place in every 
library as well as on the private bookshelf of all 
those interested in feeding farm animals. 


WILLIAM DAVIES 


SPACE SCIENCE 


Introduction to Space 
By Dr. Lee A. DubBridge. 


Columbia University Press ; London : 
Press, 1960.) 208. net. 


Pp. xii+93. (New York : 
Oxford Univer- 


sity 


r SHE Ceorge B. Pegram lectureship is awarded 
annually to an individual who has made out- 
The 


DuBridge, president of the 


standing contributions to modern society. first 
recipient was Dr. L. A. 
California Institute of Technology, who gave four 
lectures on space science, NOW published as a book. 

The first lecture, entitled “Attaining a Space Orbit”’, 
consists of a bri f history of American rocket develop 
ment, followed by a discussion of the technological 
difficulties involved in placing a satellite in orbit. 
It includes a simple description of the basic parameters 
which characterize a selected orbit, and this lecture 
Is pr rhaps the best of the four. 

The seeond lecture diseusses the value of satellites 
and rockets as observing stations, together with the 
problems encountered in conveying the results of the 
observations back to the ground. The author 
remarks on the diffieulty of recovering packages from 


NATURE 5 


satellites and suggests we should let future generations 
struggle with the problem, a pessimism confounded by 
events shortly after the book was sent to press. The 
rapid phenomena 
occurring in space which satellite observations should 
help to clarify, but it is little more than a catalogue, 
too superficial for the scientist and too technical for 


lecture contains a survey of 


the non-scientist. 

The last two lectures are devoted to, respectively, 
the solar svstem and the universe, each taking about 
twenty pages. The the solar 
lists some facts about the Moon and the planets 
(though Saturn is dismissed with the remark that it 
will bear a eloser look) and of the 
problems associated with landing on the Moon, Mars 
and Venus. The leeture on the 
interesting, and the author sueceeds in compressing 


lecture on svatem 


mentions some 


universe more 
a large amount of material into a few pages without 
lapsing into unintelligibility. 

The book is intended to provide a broad picture 
for the non-scientist of the use of rockets and satellites 
in adding to our understanding of the phvysies of 
space, As such it is suecessful within the limitations 
imposed by its length of ninety pages, and it can be 
prepared to tolerate 
the English 
The book contains some good photographs of the 
DALGARNO 


recommended to all those 


occasional maltreatment of language 


major planets A. 


THE REAL MATTER OF NUCLEAR 
ENERGY 


Metallurry and Fue's 
Vol. 2. Edited by H. M. 
(Progress in Nuclear Energy, Series 5). 
(London and New York: Pergamon 
147s. net. 


Finniston and J. P. Howe. 
Pp. ix +653. 
Press, 1959.) 


NY attempt to collect into one source and to 
A iew a large part of the flood of publications 
on nuclear energy must now arouse gratitude, and 
is very badly done it be valuable to 
workers now overwhelmed by the enormous amount 
of literature on this subject. Progress in Nucleai 
Energy” well established, of reviews 
in volumes enue h covering a particular field Volume 
2 of “Metallurgy and Fuels” surveys in forty-one 
chapters work done between the first International 
Conference on the Peaceful Uses of Atomic Energy 
1955 and the end of 1957, on 
materials of nuclear energy and on problems in 
physical metallurgy arising in the field. Materials 
considered are uranium, thorium, 
its alloys, plutonium, zirconium, beryllium, control 
materials, and uranium and thorium oxides. Work 
sorted. Subjects 
constitutional 


unless it must 


Is @& Nt ries, mow 


at Creneva basic 


on several types of fuel-elemont is rey 
in physical metallurgy include 
on alloys of fuel 
kineties in uranium alloys and effects, of irradiation 


work 
nuclear metals; transformation 
on matter, 

The standard of the reviews in this large 
of 631 very high, although 
one or two fall rather far below the others and the 
value of publishing these may be doubted. They 
vary very much in length, in the breadth of field 
covered and in the detail of reporting: it is 
clear whether there was editorial policy on this last 
point, or whether it was left to authors to choose how 
would Weber reviews 


volume 
generally 


pages is 


not 


each handle his subjeet 
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recent progress in the fabrication and application 
of dispersion fuel-elements in a long (62 pages) and 
very well-documented paper, the value and importance 
of which is at once made clear by the list of 82 pub 
lications considered. Grainger covers the important 
work on elements for gas-cooled reactors with auth 
ority in a short but very informative and careful 
chapter. Typical of shorter chapters on very special 
ized subjects are Corzine’s three-page report on the 
induction melting of thorium and the chapter by 
Antill, Butler and Barnes on the electrolytic purifi 
cation of uranium : each of these appears to be based 
on only one or two publications and also on material 
not previously published. The wisdom of publishing 
material for the first time, if indeed this is occurring. 
would seem to be open to question Kroll’s statement 
on the production of uranium billets in Belgium 
from African ore is interesting, but appears without 
any references to reports containing details of the 
work he presents so tersely. 

Three very useful chapters present in a non-critical 
way alloy constitutional diagrams of systems con 
taining plutonium, uranium or thorium. Other 
reviews tend clearly to present the author's opinion 
on matters not vet settled This Is, perhaps, inevit 
able and to those who know the authors it may be 
valuable, but it might be helpful to have editorial 
guidance as to the policy followed in some cases. 

Work in some of the fields reviewed has 
continued, The Second International Conference 
on the Peaceful Uses of Atomie Energy in 1958 led 
to the publication of an enormous amount of work 
on nuclear materials which, it is promised, will be 
volume in this “Progress in 
Nuclear Energy’ It is indeed valuable that 
the volume under review book the 
scattered information available just before so much 


been 


reported another 
series. 
collects in one 
new material was published as one event 

Jt is a pity that the price of this volume (£7 7s.) 
is high enough to discourage many workers in the 
field from buying their own copies. In a collection 
of quick surveys of the position in parts of the field 
this might not be very important, but many authorita 
tive parts of this book would be valuable for frequen 
reference 

It is to be hoped that further volumes in this series 
on “Metallurgy and Fuels” will appear regularly and 
that the high standard of the present volume will be 


maintained G. A. Geacn 


CONGESTION IN TELEPHONE 
SYSTEMS 


Introduction to Congestion Theory in Telephone 
Systems 

By R. Syski. Chapter 2 by N. H.G. Morris. Pp. xvi 

742-14 plates. (Edinburgh and London: Oliver 

and Boyd, Ltd., 1960. Published for Automatie 

Telephone and Eleetrie Company Limited.) 105s. net 


OST engineers and many mathematicians 
senile. with respect the book, Probability 
and its Engineering Uses", by T. C. Fry, published 
in 1928. This pioneering text paved the way for 
a wide appreciation, m the practical world of techno- 
logy, of the concepts of mathematical probability 
and its applications. Now, after thirty years, a 
worthy successor to Fry's book has appeared. It 
will undoubtedly become the standard reference for 


January 


telephone engineers who have oceasion to stud 
congestion in the treatment of design problems. 
But it will become more than this. The book by 
Mr. Syski, while it contains several chapters dealing 
specifically with matters, is the first 
really comprehensive account in book form of the 
theory of queueing. It is a well-integrated text 
and includes an account of practically all the ideas 
which have proved capable of mathematical develop- 
ment in this field during recent decades. Thus. 
it is likely to become something of a standard work 
on queueing theory for teachers and students in the 
field of operations research and. more generally, 
m imstitutions where the applied mathematies 
courses include the topies ef probability and stoch- 


telephone 


astic processes. 
After an introductory chapter, and one discussing 
the constructional telephone 
there is a chapter of about fifty pages on probability 
theory. The latter is well written and may be 
properly understood by mathematicians. But there 
seems to be some doubt as to whether the telephone 
make much of the rather abstract 
formulation. Sample spaces and an 
introduction to operations with may be all 
right But the introduction of and of 
Borel spaces will probably prove to be difficult for 
the engineer unless he has pursued mathematies to 
an unusual degree. There nice accounts of 
random variables, distribution functions and condi- 
tional probability, and a feature of the exposition 
is the wealth of illustrative examples. The account 
of stochastic processes again seems rather ‘highbrow 


details of systems, 


engineer will 
mathematical 
sets 


Theasure 


are 


for the engineer. 

The next two chapters are concerned with traffic 
and Included are 
renewal processes generally, and 
Waiting systems are 


characteristics loss systems. 
introductions to 
the birth and death process. 
treated m a chapter of about one hundred pages 
and both smgle- and many- channel systems are 
studied. These include the systems M/M ir, M Dir. 
M/G/r, GI/M/r and GI/G/r. Congestion in svstems 
with limited availability is the next 
chapter, and then there is a chapter on link systems 
Some of the most interesting results of recent research 
special 


studied in 


in the chapter on systems 
These results relate to the busy 
forms of priority and servicing, 
finite queues and queues in series, and to special pro- 
blems such as the clustering effect. intensity fluetua- 
tions, and hunting problems This chapter should be of 
special interest to the student starting on research 
in the theory of queueing. The last chapter deals 
with some problems special to te lephone exchanges. 

It is interesting to compare the flavour or atmo- 
sphere of this book with that of the earlier book by 
Fry. Both heavily mathematical. But the 
remarkable difference is in the degree of abstraction. 
Syski has certainly demonstrated that what is called 
has invaded parts of 


are discussed 
periods, various 


early departures, 


are 


‘abstraction’ in mathematics 


the subject which are of the greatest application. 
There is no justification for pursuing mathematical 
abstraction for its own sake. But. on the other 
hand, this feature of modern mathematies has 
become an essential part of the tools needed in 
various applied fields. We cannot avoid it; and. 
one corollary appears to be the necessity for 
tramimg engineers to a higher level of abstrac- 


tion than traditional courses contemplate 
L. S. Gopparp 
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The Popular Handbook of Rarer British Birds 
By P. A. D. Hoilom. Pp. 133+; plates 
(London: H. F. and G. Witherby, Ltd., 1960.) 
37s 


January 


‘le useful book supplements the ‘Popular 
Handbook of British Birds”’ (1952), edited by Mr. 
Pp. A. D. Hollom, which excluded species that had 
been recorded in the British Isles on than a 
Both works are based on the five 
volumes of the authoritative “Handbook of British 
Birds” (1938-41) by H. F. Witherby and others, 
and although much detail is necessarily omitted they 
The latter 
feature is especially noticeable in this mstance, as 


less 


dlozen occasions. 


include information of more recent date. 


illustrations are given of some thirty 
species which were not included in the original work 
at all. having been added to the British list in the 
intervening two decades. 


accounts and 


Many of the new birds are vagrants from America, 
others from Asia or from southern Europe. Some of 
them represent groups which found no place in earlier 
British New 
warblers, and 


newcomers 


frigate-birds, 
World World tanagers 
American Several of the 
have already been reported more than onee, and 
there are further records ot others previously om tne 
list, thanks to the activity of bird 
observatories and the expertise of our field workers 


birds 
New 


sparrows. 


books on vireos, 


orioles, 


our coastal 
Many of the species are thus likely to come to notice 
ugain, and a hand hook this aspect of 
British ornithology is very The in 
convenient 
detail 


Occurrences 


covering 
welcome. informa 
form. 


with 


tion given for each species Is in 
covering identification in 
briefer habits, 
general distribution. The colour plates not available 
the original work are by D. M. Reid-Henry 


and Peter Scott LANDSBOROUGH THOMSON 


some and 


British and 


notes on 


from 


Elementary Titrimetric Analysis 
By Dr. A. M.G. Macdonald. Pp. vin 


Butterworths Scientific Publications, 


133. (London 
1960.) 


pee book deais exclusively with titrimetric pro 
cedures, and although it has been written primarily 
for students in schools and junior technical colleges, 


the 
application of redox titrations and the use of com 
plexanes in titrimetry, and these chapters would be 
well worth the attention of somewhat more advanced 


it also deals in an informative manner with 


students. 

The chemical purist might quarre! with Dr. Mae 
donald’s definition of the gram equivalent we ight of 
the acid as the weight which “furnishes one gram ot 
hydrogen ion”, and might prefer the more exact 
definition which would relate to *1-008 gm. of hvdro 
venion’. Indeed, the 1957 ‘Table of Atomic Weights” 
given at the end of the book quotes atomic weights 
to three places, and the student might 
often ponder as to why the gram equivalent 
weight of sulphuric acid is given as 49 and not as 
19-041 

The reviewer also feels that 
have been presented in a clearer manner to the student 
if diagrammatic illustrations were used; for example, 
in the chapter on oxidation potentials, a sketch of a 
redox with salt bridge to a calomel 
electrode would have been most informative. 

These points are, however, minor criticisms, for 
the hook is well balaneed and introduces the student 


decimal 


some chapters could 


elect roe le 
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gradually to the more difficult exercises of volumetric 
quantitative analysis. ‘The general descriptions of 
indicator applications, hydrogen im concentration, 
ete., are considered to be complete ly adequate for the 
and the theoretical 
have been clearly and concisely deseribed. 

In this context the will valuable 
not only to the student, but also to the teacher of 
chemistry who has to present the subject of titri 


average student, inplications 


hook prove 


metric analysis to his classes in a manner which makes 
the theoretical implications easily co nprehensible, 
and the practical exercises suggested are well balanced 
and and useful range of analytical 
procedures LEWIS 


cover a wide 


Life's Long Journey 

By Kenneth Walker. Pp. 191. 
Gollanez, Ltd., 1960.) 21s. 
tim of Dr. Kenneth Walker's latest book is 


to show that mechanistic views of life are Jony 


(London: Vietor 


met. 


outdated, and that the universe is essentially spiritual 


in essence To arrive at his ultimate conclusion 
that that man will have to turn 
for help if he is to evolve anv further’, Walker 
roundly neo-Darwinians as well as 


those much 


it ix to religion . 


assails all 
who condition our minds by too 
science 

The unsatisfactory in 
Few people will accept Walker's disarming pre fatory 
note that his amateur aeqaintance with biology makes 
him in some way more fitted to mterpret its mam 
hypothesis than those who have studied more deeply 


Darwin’s theory of natural 


book ts many respects. 


His interpretations of 
selection do not always represent the views of the 
progenitor. Dogmatic the purpose 
fulness of life does not necessarily make life more 


reiteration of 


purposeful, and ts scarcely in keeping with a scientific 
mode ot thinking The 
Kastern religions as SOUTCHRS of revelation to those to 


mystical references to 
whom the mysteries are vouchsafed are unlikely to 
console those who profess Western faiths, and who 
in a post-Christian age and an 
age in which economie man has allowed to 
usurp the rights of the whole man”. Walker's 
wish was that this book would help many to look 
unfortunate that 


read that “we live 


been 


again at the meaning of life ; it is 
its appeal will, for the most. be to those whose minds 


are already made up T. H. HAawkINs 


The Lichen Flora of the United States 

By Bruce Fink. Seeond printing. Pp. xi L426 5-47 

(Ann Arbor: University of Michigan Press ; 
Angus and Robertson, Ltd., 1960.) 12.50 


plates. 
London : 

dollars ; 50s. 

ERHIS is an 
| published in 1935, even to such obvious errors 

Unfortu- 
former 


exact copy of the original edition 
as the transposition of eaptions on Plate 42. 

nately, the slip with the 
volume has mot reproduced It seems a 
pity the opportunity was not taken to rewrite the 
accounts of genera as have revised in 
North America during the past century, 
but to do so would doubtless have led to a somewhat 
uneven treatment of the flora as a whole. Natural 
ists in the United States will be glad to have this 
convenient. basie summary of their lichen flora once 
more available R. W. G. DENNIS 


erratum issued 


been 
such been 
quarter 
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CALENDAR OF CENTENARIES, 196! 


JANUARY 
4 Hales, Stephen (1677-1761), English clergy- 

man who carried out fundamental researches 
in plant and animal physiology and was 
awarded the Copley Medal of the Royal 
Society in 1739. 

Clegg, Samuel (1781-1861), English 
gineer, pioneer in gas lighting. 

Baldwin, James Mark (1861-1934), American 
philosopher and psychologist. 

Hall, Sir James (1761-1832), Seottish 
logist who carried out laboratory experi 
ments to investigate and illustrate geological 


gas en- 


geo- 


phenomena. 
Goldschmidt, (1861 
ist whose name is associated with the thermit 


1923), German chem- 


process for the reduction of metallic oxides. 
Bacon, Francis (1561-1626), English philoso- 
pher whose works include the “New Atlantis” 
in which is described a model college for the 
experimental study of Nature. 
Tiedemann, Friedrich (1781-1861), 
physiologist and anatomist 


Cerman 


FEBRUARY 

15 Whitehead, Alfred North (1861-1947). 
mathematician and philosopher 

15 Guillaume, Charles Edovard (1861-1938), Swiss 

physicist, awarded the Nobel Prize for 

Physies in 1920 for his work on nickel-steel 

alloys 

Santor 


English 


Santorio (1561-1636), Italian phys 
ician and physiologist, author of the 
medical classic, ““Ars de Statica Medicina” 
(1614). 


APRIL 
6 Giesecke, Karl Ludwiq (1761-1833), German 
mineralogist who travelled extensively in 
Greenland and located the unique occurrence 
of eryolite there. 
Peurbach, Georg (1423-61), professor of astro- 
nomy in Vienna who revived observational 


astronomy in western Europe. 


Vallisniée i, 
ician and 
observ ations on 


intonio (1661-1730), Italian phys 
naturalist 


fc 


made 
the 


who 

and 
springs 

Fitton, William Henry (1780-1861), Trish phys- 
ician and geologist, author of an important 
memoir on the strata below the Chalk in 

England. 

Thomas (1710-61). English 
matician, author of a number of 
matical books. 

Henslow, John Stevens (1796-1861). professor 
first of mineralogy, then of botany, at Cam 
bridge, who nominated Charles Darwin as 
naturalist for the voyage of the Beagle. 


south-east 
mathe 
mathe- 


Simpson, 


Scottish civil en- 
bridges and 


1821), 


canals, 


Rennie, John (1761 
gineer, constructor of 
harbours. 

Hodqi 
engineer, 
strength of materials. 


1861), English civil 
researches on the 


Eaton (1789 
noted for his 


naon, 


valuable 


origin of 


24 Gregory, David (1661-1708), Scottish mathe- 
matician, who, as professor of mathematics 
in Edinburgh, gave the first public lectures 
on the Newtonian theory. 

29 Mayo, William James (1861-1939), American 
surgeon who, jointly with his father and 
brother, founded the Mayo Clinic, Rochester, 
Minnesota. 

30 Hopkins, Sir Frederick Gowland (1861-1947), 
English biochemist who received (jointly 
with C. Ejijkman) the Nobel Prize for 
Medicine and Physiology in 1920 


S Thomson, Sir John Arthur (1861-1933), Scot 
tish biologist, author of many technical and 
popular works. 


\UGUST 
8&8 Bateson, William (1861-1926), 
logist who earried out an extensive investi- 
gation of the laws of variation and heredity. 
10 Wright, Sir Almroth Edward (1861-1947), 
English bacteriologist and pioneer of vaccine 
therapy. 


English bio 


SEPTEMBER 

8 Belidor, Bernard Forest de (1693-1761), French 
military engineer, author of works on 
engineering and hydraulics. 

17 Bose, Georg Mathias (1710-61), German natural 
philosopher who carried out many ex peri- 
ments with static electricity, some of which 
he described in a poem, “Die Elektricitat”’ 
(1744). 

19 (or 9) Musschenhbroek, Pieter van (1692-1761), 
Duteh physicist who invented a pyrometer 
and who was concerned with the discovery 
of the Leyden jar. 

Pitiscus, Bartholomaeus (1561 
mathematician who prepared an early work 


1613), German 


on trigonometry. 


OCTOBER 
13) Cubitt, Sir William (1785-1861), English civil 
engineer, responsible for the construction of 


important docks and canals. 


NOVEMBER 
7 Sherrington, Sir ¢ harles 1952). 
English physiologist, awarded the Nobel 
Prize for Medicine and Physiology in 1932 
with FE. D. Adrian) for 
on the nervous system. 
30° Dollond, John (1706-61), English optician, who 
received the Copley Medal of the Royal 
Society for his work on achromatic lenses 
30 Tennant, Smithson (1761-1815), English chem- 
ist, discoverer of osmium and iridium 


Seott (1861 


(jointly researches 


DirecEMBER 
17 Kennelly, Arthur Edwin (1861-1939), American 
physicist who independently predicted the 
existence of the Heaviside laver. 
24 Pons, Jean Louis (1761-1831), French aastro- 
nomer who discovered more than thirty 
comets. 


William (1761 


and mineralogist, discoverer of titanium. 


25 (Greqor, 1817). English chemist 
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INTERNATIONAL GEOPHYSICAL CALENDAR FOR 1961 


accompanying International Geophysical 
Calendar 1961 indicates some special days and 
intervals for special attention for geophysical experi- 
ments and analysis. It serves to encourage world 
wide co-ordination of observation or analysis of those 
phenomena which vary 
during the course of a year. These phenomena are 
mainly in the scientific disciplines dealing with the 
Earth's atmosphere. In some experiments, such as 
the routine measuring of variations of the Earth's 
magnetic field, the observing and analysis programmes 
at observatories are carried out at a uniform level 
throughout the year; in these cases the Calendar is 
not needed. However, in many other experiments 
(for example, rocket experiments), it is not prac tical 
or meaningful to carry out the same programme on 
each and every day. Here the Calendar can provide 
a useful mechanism for co-ordination. Experimenters 
will know that their colleagues in other laboratories 
and in other disciplines will tend also to carry out 
experiments on the days or intervals marked on the 
Calendar. In this way, results of experiments may 
be more easily and usefully compared. 

In some scientific fields, international 
organizations have made recommendations 
for programmes to be done on days or intervals 
marked on the Calendar. In others, the arrangements 
are self-ev ident. 
given with the 
of dates 

Copies of the Calendar can be obtained from the 
Secretary-General, U.R.S.1., 7 Danco, 
Brussels 18. 


geophysical significantly 


scientifie 


specie 


informal or Some examples are 


below, along criteria for selection 


Place Emile 


Regular World Days 


These three consecutive days each month 
They in the middle or just after the 
middle of the month, and include where possible the 


They come in the 


are 
always come 


times of equinox and solstice. 
middle of the Tuesday, Wednesday and 
Thursday. The groups of Regular World Days are 
evenly spaced through the vear so far as it is practical. 


week 


They include wherever possible days of solar eclipse 
and meteor showers. One Regular World Day each 
month (always Wednesday) is designated the Regular 
World Day of highest priority. 

The Regular World Days are intended for experi- 
ments or observational analysis 
programmes which as a practical matter can be done 
only about 10 per cent of the time and should be 
spaced through the year. Further, it 
that whenever there are no special reasons for select 
ing some other days, the Regular World Days be used 
This applies 


pre wrammes or 


is snggested 


for unusual or special experiments. 
perhaps part icularly to scientifie fields in atmospheric 
geophysics, including aspects of cosmic rays, meteoro- 
logy, airglow, ionosphere, geomagnetism, aeronomy. 
Examples in 
incidence pulse transmission and reception ; 
pulse reflexion technique ; 


ionospheric physics are oblique 
absorp- 
tion measurements by 
extended observing schedule for whistlers and very 
vertiecal-sounding observ- 


normal ; detailed 


low-frequency emissions ; 


ing schedule faster than more 


reduction of vertical-sounding ionograms by /-plot, 
h -plot, etc.; hourly reduction from lonograms of 
F-region true height parameters he and jc. 

The Regular World Days with highest priority 
are for work which can be undertaken for only one 
day each month. All the foregoing examples apply 
if the rate of three days per month is not necessary or 
proves to be too heavy. A specific example is the 
recommended programme for 1959 and cnwards of 
exchange of copies of original ionograms in 1ono 
spheric vertical sounding work, made by the Inter 
national Scientific Radio Union International 
Geophysical Year (URSI-AGI]) this 
recommends that ionograms for the highest priority 
Regular World Day each month (and also one dis 
turbed period each year) be sent to World Data 
Centres for interchange. 


Committee ; 


Regular World Intervals 

These are ten consecutive days in each quarter 
year, include the three Regular World 
Days of the month and also the times of the equinox 
If possible, they inelude days of solar 
eclipses and meteor showers The 
tried to avoid week-end days and in addition holidays 
which are widely observed. 

The Regular World Intervals intended for 
experiments which for practical reasons cannot be 


selected to 


or solstice. 


selectors have also 


carried on continuously, but for which statistics of 
seasonal variations are especially needed. Ionospheric 
drift and high-atmosphere wind measurements are 
two examples. Schedules for interchange of sample 
detailed data in several disciplines have made use of 
the Regular World Intervals. In some network 
observational programmes, both the Regular World 
Intervals and the Regular World Days are used, in 
order to get the variations throughout the year but 


with improved statistics at the « quinoxes and solst ices 


World Meteorological Intervals 

The World Meteorological 
secutive days each quarter year, but displaced one 
They are 
seasonal 


Intervals are ten con 


month from the equinoxes and solstices. 
intended to cover the marked 
change in certain meteorological phenomena which 


times of 


tend to come about a month after the equinoxes and 
solstices. They have been chosen through the World 
Meteorological Organization and the Committee on 
Research of the International Council of 
Scientific Unions as the period from the 16th to the 
25th of January, April, July and October, with 
Jannarv and October designated by the Committee 


Space 


on Space Research as the more important ones 

The World Meteorological Intervals now are primarily 
periods for carrying out synoptic mete orological rocket 
programmes, with stations obtaining atmospheric 
profiles up to 50 km. or more, at least once daily 
These Intervals have 
International 


during the ten-day intervals. 
also been used during and since the 
Geographical Year for balloon sounding programmes 
launchings to 


either with special instruments or 


unusually high balloon altitudes 
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International Geophysical Calendar 196I 


Issued November 1960 by the International World Day Service under the auspices of the International Scientific Radio Union 


196! JANUARY 196! 1961 FEBRUARY 1961 196! MARCH 1961 
MT WTF S SMT WTE SMT WTF S 
23 4 123 4 
10 12 13 14 5 6 7 8 9 5 6 7 8 9 10 

16 OBO 20 21 (283 17 ig )t 1213114 15 16 17 18) 
+[22 23 24 25[26 27 28 19 20 21 22 23 24 25 lig vAB@ 25 
29 30 31 2% 27 28 


1961 APRIL 1961 1961 MAY 1961 1961 JUNE 196) 

I a 2 2 6 s 
9 


364866? 8 7 9 10 12 33 4567 8 9 
9 10 12 13 1445 14 15 19 20 u 

16 17 2 | 2122 23 24 2S 2% 1819 24 
23 24 25)26 27 28 29 28 29 30 3! 5°26 27 286 29 30 


“30 


SEPTEMBER 196! 


1961 


1961 JULY 196! 1961 AUGUST 1961 


SMT WTF S SMT WTF S SMT WTF S 

1 2 
2345 67 8 6 7 8 9 10 fi) 12 345 67 8 9 : 
9 10 12 13 14 OO® 18 19 1213 14 : 
G 17 2 20 21 22 23 24 2 2% 7 7_ “235 ‘ 
24 25! 26 27 28 29 27 28 29 30 31 124 25 26 27 28. 129 30 
30 31 


OCTOBER 1961 196! NOVEMBER 1961 1961 DECEMBER 196) 
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1961 
S 


12348567? 123 4 2 
8 9 12 13-14 5 6 7 8 9 345 67 8 
20 21 1213 17 18 15 16, 
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31 


1962 JANUARY 1962 @ Regular World Day (RWD) 
Ww OS RWD with highest priority 
Day with unusual meteor shower activity 
Day of solar eclipse 
14 Oro) 19 20 17 18 19... World Metecrological Interval (WMI!) 
2) 22 23 24 25426 27 4 Regular World Interval (RW!) 
28 29 30 3! a2 13 14 15...) International Rocket Week (IRW) 


Notes : (*) WMI in January and October considered most important 


(t) Feb. 15, 1961 : RWD with highest priority 
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International Rocket Weeks 


These have been chosen for 1961 by the Comunittee 
on Space Research as (1) February 12-18 and (2) 
luly 16-22. The first includes the time of the total 
solar eclipse of February 15 and is intended for study 
of solar effects. The second was selected for study of 
northern hemisphere) summer atmospheric structure 

The International Rocket Weeks provide two 
periods during the year when rocket studies of the 
and of the Sun will be on as nearly a 
basis as is possible at this stage of the 
and technology. More detailed recom 
nendations by Working Group 2 of the Committee 
m Space Research (chairman, J. Bartels) appear im 
he COSPAR Information Bulletin 


it mosphe 
synoptie 


Other Special Days 


The 1961 Calendar marks the days of solar eclipses 

February 15 (total) and August 11 (annular) 
Some special programmes may be expected to be 
earried out in appropriate parts of the world to study 
eclipse effeets on the Earth’s atmosphere. It is 
especially important that the record of solar activity 
luring and near the times of eclipses be as full as 
Many observatories interested in solar 
activity specially detailed of their 
observations on eclipse days to assist the interpreta- 


possible 
Issue reports 
tion of the geophysical efforts. Lonospheric stations 
venerally their observing 
eclipse days even if the magnitude of eclipse at their 


increase programmes on 
position is small. 

Also shown on the 1961 Calendar are days when the 
activity of meteor showers is unusually high. Geo 
physicists using meteor techniques often intensify 
Attention 
nization 


their observing programmes on these day s. 
is also directed to these days in 
produced by meteors may account for unusual offects 


case 
in other geophysical experiments. 


Special Intervals not appearing on 196! Calendar 


The International Geophysical Calendar marks 
only those dates which can be selected a long time in 
advance, either by general agreement or, in the case 
of eclipses and meteor showers, by reliable long-term 
prediction. Periods of great magnetic, auroral and 
ionospheric disturbance are also of great geophysical 
interest and world-wide co-ordination of observation 
is clearly desirable. This is also done under the 
auspices of the International World Day Service, 
in close collaboration with the International Scientific 
Union Central Committee on URSI-grams, 
in the programme for the immediate designation 
of ‘Geophysical Alerts’ and for selection on a 
eurrent basis of Special World Intervals (SWI). 
Arrangements for receipt of such information by 
telegram or radio broadcast can be made, as may be 
practical, with one of the solar-geophysical Regional 
Warning Centres, the telegraphie addresses of which 
are: (Western Hemisphere) AGrwARN WASHINGTON 
U.S.A.) ; (Western Pacific) Act KokuBunJ1 (Japan) ; 
(Eurasia) Nizmtr Moscow (U.S.S.R.) ; (Western 
Europe) either IonosPpHARE DARMSTADT (GFR) or 
GENTELABO Parts (France) or AGI NEDERHORSTDEN- 
rERG (Netherlands). The meteorological telecom- 
munications network co-ordinated by the World 
Meteorological Organization carries such information 
once daily soon after 1600 v.r. Deseriptions of the 


Radio 
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Geophysical Alerts and Special World Intervals plan 
or from the 
Service. 


can be obtained from these Centres 
Secretary of the International World Day 
Many geophysical stations increase their programmes 
or carry on special experiments during disturbed 
periods : Alert and Special World 


Intervals programme serves to co ordinate this on a 


the Geophy sical 


world-wide basis and is especially useful tor stations 
not near the auroral zones, where the beginning of a 
major disturbance may not be immediately apparent 
from local observations 

The International World Day 
collaboration with the Central Committee on URSI 


Service, close 
grams, also fosters arrangements for prompt notifiea 
tion of major solar flare events which have important 
and long-lasting geophysical effects. 
These notifications are also done through the Regional 
Warning Centres 


sometimes 


Calendar Records 


A summary record of significant solar and geophysi 
a Calendar Record 
Year period 
work is now under the 
World Day Service. 
useful 


eal events is being prepared as 
for the International Geophysieal 
and also for 1959. This 
auspices of the International 
If these volumes serve @ purpose, 
similar Calendar Records may be compiled for 1960 
and 1961. 


prove to 


The International World Day Service was estab- 
lished in 1958 by the International Council of 
Scientific Unions and is administered by the Inter 
national Radio Union, 7 Place Emile 
Daneo, Brussels 18, Belgium. Its Steering Commit- 
tee consists of A. H. Shapley (International Scientific 
Radio Union), M. Nicolet (International Union of 
Geodesy and Geophysies), and J. F. Denisse (Inter 
national Astronomical Union), with R. Coutrez (Inter 

Radio Union) as secretary. It 
support from the Federation of 
Geophysical Services of the 
Unions. Mr. 


Scientific 


national Scientific 


obtains nominal 
Astronomical and 
International Council of 
Shapley, National Bureau of Standards, Boulder 
Laboratories. Boulder, Colorado, U.S.A., serves as 
spokesman for the International World Day Service 
and its correspondent to other groups of the Inter 
national Council such as the International Committee 
of Geophysics and the Committee on Space Research. 
The International Geophysical Calendar for 1961 
has been drawn up by A. H. Shapley and J. V. 
Lincoln in consultation with the International 
Seientific Radio Union, the International Union of 
Geodesy and Geophysies and the International 
Astronomical Union, both directly and through the 
International Committee on Geophysics and the 
Committee on Space Research. Recommendations 
also have come from representatives of the World 
Meteorological Organization and from interested 
individual scientists. A similar Calendar was issued 
for 1960 along the lines of the calendars for the 
International Geophysical Year and the International 
Geophysical Co-operation 1959 under the 
auspices of the Special Committee of the International 
Council of Seientifie Unions for the International 
Geophysical Year, and described in the International 
Geophysical Year Instruction Manual for World 
Days and Communications, /GY Annals, VII (Per- 
gamon Press, 1959). A. H. SHAPLEY 
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majority of glasses surviving from most 
| historical periods have soda-lime-silica or potash 
lime-silica compositions. Glasses with these com 
positions, similar to some im use to-day, are usually 
regarded as substances of considerable chemical 
durability in comparison with many other materials 
that is, thev are resistant to extensive chemical attack 
except under unusual or extremely corrosive condi 
tions Actually, however, even in rather mild chemi 
cal environments, glasses of this kind, particularly 
those having high soda or potash content, are subject 


to a slow chemical deterioration in the presence of 


water. The accumulated effect of this slow but per- 
sistent hydrolytic attack may be readily seen during 
& Visit to any museum displaying a collection of 
archwological objects ot which have been 
weathered because of burial in soil or exposure to the 
elements for long periods of time 

Weathering cfifects on glass appear most often 
n the form of crusts of decomposition products and 
show a remarkable variability in appearance resulting 
from variations in che mical ‘ om positron and weat he r 
ing conditions. A number of investigators'-*, begin 
ning with Brewster in 1863, have made microscope 
studies of these weathering crusts and have noted 
that in cross-section the crusts can often be resolved 
into fine laminar structures. The individual lavers 
of these structures range in thickness from about 
O-3u to perhaps l5u, and are responsible, through 
interference phenomena’, for the striking and colour 
ful iridesecence so familiar in archeological specimens 
of glass 

Most of the work done to date has been largely 
phenome nological, but it has been sugyt sted that the 
laminar structures are the result of a mechanism 
similar to that producing Liesegang rings®’. An 
alternative explanation, however, may be deduced 
from the realization that the weathering crusts on 
archwological objects of glass have been formed over 


extended periods of time and that the appearance of 


minute individual layers might be a reflexion of some 
periodie or cyclical change which was imposed during 
the long time of exposure. For example, seasonal 
variations in temperature or alternating periods ot 
rainy and dry seasons might be responsible for the 
lamination effects. Since such phenomena occur in 
yearly cycles, the exciting possibility arises of dating 
archwological specimens of glass with extreme 
accuracy simply by counting the number of individual 
layers comprising weathering crusts. This possibility 
is strengthened by our experiences with the leaching 
of borosilicate glasses involved in the production of 
‘Vycor’ brand glass. When leaching is carried on 
under very carefully controlled constant conditions, 
perfectly clear non-laminar sections an inch in 
thickness are readily obtained. However, every 
small change in temperature or concentration of the 
bath during leaching records the event permanently 
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rab! 
Date ba ! Exea 
} tier j 
Submerged 
1781 1765-1779 
buried 
1639 1670 266 27 1669-1 
J-6 buried 
1660 1675 261-271 -2s¢ 640-1664 
J-2 Submerged 
1600 1640 205 310 S20 1636-1646 1661 
Pl-l Buried 1676 or 
later + 269. 1670- 1690-1 71" 
Submerged 
1692 268 1691 
SA Subr ged 
1621 34 L610 1625-14 
V-4 Manufactured 
‘ tenth 
ntury 930 1020 
\ nt 
teent tury 105 775 2 1175 
\ l 
t hee 810 1140 
r rly s enth 
entur 1 1582 378 


with a discontinuity of refractive index in the leached 


Spec men 

In order to test this hy pothesis ot ‘seasonal growt] 
and explore the dating possibilities, samples wer 
taken from a number of glass objects which had 
been submerged or buried for known time intervals 
These samples were mounted in plastic, polished, and 
observed in cross-section under a microse ype, The 
number of individual layers within complete weather 
ingy crusts Was counted. Typi al results are shown ink 
Table 1. 

The values reported in Table 1 aré averages con 
puted from several independent counts on replicate 
mountings along with estimated maximum and 
minimum values. By subtracting the number of 
layers counted from the known dates of exeavation 
dates were obtained representing the years when 
weathering started The agreement of the dates 
ealeulated and those known from 
evidence is indeed sufficient to substantiate that, for 
these samples at least, the decomposition proceeded 
according to a seasonal schedule. 

It is reasonable, therefore, to assume that within 
the limitations to be mentioned below, it is possibk 
to determine total times of exposure to weathering 
conditions for other glass objects by this counting 
technique. The results in Table 1 present a rather 
strong case for the applicability of the method to the 
Colonial glasses studied, and the date determined 
for the Sardis fragment leads one to believe that it 
should be useful for dating more ancient glasses as 
well. The precision of 10 years (at an estimated 
90 per cent confidence-level) for a number of counts 
on duplicate mountings of this sample emphasizes 
the potential accuracy of the technique. The case is 
not quite so convineing, however, for the Nishapur 
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of Solid Materials 
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COLLECTED, EVALUATED AND CONSOLIDATED BY THE STAFF OF THE 
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temperature above 1000°F. VII. Ceramics (Including Glasses). VIII. Cermets. EX. Intermetallics 
X. Polymeric Materials (Including Plastics). XI. Composite Materials 


At the initiative of the Materials Laboratory, Wright Air Development Center, and under its 
sponsorship, a programme was undertaken to compile, evaluate and consolidate all original test 
data on thermophysical properties of solid materials, published during 1940-1957 inclusive 
This five-volume work contains the accumulated information and represents three years of effort 


* Each of the volumes is designed so that it will lend itself to the inclusion of new data as well 
as to the substitution of others. Additional data for inclusion in these volumes will be published 


when available. 


Approx. £35 net ($100.00) per set 


Write for 12-page detailed brochure 
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GREEN’S’ PURE 
FILTER |PAPERS 


Have you met Green’s 904? 


Very rapid, of enormous wet 
strength and resistant to acids 
and alkalis. 


Write for price list N.G. 
and free samples. 


J. BARCHAM GREEN LTD., 
MAIDSTONE ENGLAND 


1 
Pre-eminent for more than a century 


The Round Division 
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ION EXCHANGE IN ACTION 


A Private Exhibition to be held at 


THE GROSVENOR HOTEL, VICTORIA STATION, 
LONDON, S.W.1 

to coincide with the Physical 
Society's Exhibition 


JANUARY 196! 
~ Monday 16th | 10.30a.m.2p.m. 
Tuesday 17th 10 a.m.-9 p.m. 
Wednesday 18th 10 a.m.-7 p.m. 
Thursday 19th 10 a.m.-7 p.m. 
Friday 20th 10 a.m.-! p.m. 


ELGA PRODUCTS LIMITED 


TICULT URAL 
NEW HALL 


EXHIBITS WILL INCLUDE: 


Semi-conductor cleansing systems through ion 
exchange and U.V. Radiation. 

Bacteria free and sterile deionised water for cytology, 
physiology, pathology, and pharmacy. 

Solid free water for syringe and medical instrument 
sterilization. 

Chromatography, analysis and selective ion exchange. 
Ion exchange in teaching and technology. 

by 


Control of deionised effluents conductivity 


measurements. 
Solid free water for washing glassware and slides. 
Decontamination of radio-active solutions. 


Refreshments will be served throughout the day 
(No tickets required) 


ELGA PRODUCTS LIMITED 


LANE END - BUCKINGHAMSHIRE 
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samples, because they unfortunately cannot be as 
precisely dated by archeological evidence, and one is, 
therefore, not certain as to what accuracy has been 
achieved. There is a need for further work on samples 
of more ancient origin and such work is being con 
tinued at this laboratory. 

Although the mechanism of the hydrolytic attack 
of glass has not been completely elucidated, it almost 
certainly involves a selective leaching of ‘the more 
soluble ingredients’, principally the alkali metal 
oxides, leaving a hydrated residue of high silica 
content. On the basis of the results of this investiga 
tion, it seems reasonable to postulate that any 
appreciable and prolonged variation in temperature 
or availability of water seems to be accompanied by 
an irreversible change in the structural state of the 
siliceous residue. This structural change apparently 
persists even after the original conditions are restored, 
thus forming a diserete individual layer. Since the 
layer formed is porous, water may diffuse through 
from the surroundings during the next ‘active’ cycle 
and renew the hydrolytic attack on the body of the 
remaining glass. 

In short, the total extent of weathering must have 
a complicated dependence on composition, tempera- 
ture, time and chemical factors such as pH ; but the 
number of individual fine layers appears to depend 
only on the number of extended temperature cycles 
or moist dry cycles experienced, that is, on the 
number of years of exposure to the elements. 

It is not the case, of course, that every sample of 
archwological glass can be dated satisfactorily by this 
method. To begin with, the weathering layer must 
have been preserved intact, a requirement which 
unfortunately is not met by the majority of frag- 
ments available for study. In addition, the condi- 
tions of burial must have contained a yearly cyclical 
factor such as those mentioned above, and the glass 
itself must be of a composition which confers relative 
instability towards hydrolytic attack. Among 
the many objects examined were pieces with crusts 
of such fragility that they could not be mounted and 
polished without damaging the laminar structure. 
This was especially noticeable in Roman glasses. 
However, with improved techniques of sample 
preparation, this method of dating may be extended 
to many more objects. More refined methods of 
ianipulation should also reduce the errors inherent 
in the counting procedure, for it is On occasion 
difficult to distinguish individual layers. This is 
the major source of experimental difficulty 
countered and accounts largely for the ranges of 
meertainty included in the reported values. 

It should be emphasized that this technique does 
not yield a date of manufacture or use, but rather a 
at which the weathering process apparently 
started. To be useful as a dating technique, it must 
be further assumed that the weathering process 
started at the time of burial or submersion. Among 
the objects included in Table 1, one instance was 
found where this condition was not fully met. This 
sample, J-4, a fragment of window glass from 
Jamestown, showed a curious but not uncommon 
type of decomposition which did not proceed 
uniformly from the surface of the fragment, but 
rather proceeded sporadically from randomly located 
nuclei on the surface, forming cone-shaped intrusions 
into the body of the glass. These intrusions or 
‘plugs’ have laminar structures which could be 
counted, but vielded different dates. It is quite 


on- 


date 
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evident that all these plugs did not start growing at 
the same time, but rather that various induction 
periods lapsed before growth started at some nuelet. 
The ‘oldest’ plug found indicated a starting date of 
1669. It is most probable that this date represents a 
date of burial closely coinciding with the date the 
building was razed. An alternative interpretation 
might be that the 1669 date refers to a date when the 
glass was still incorporated us part of a window, thus 
being exposed to weathering conditions for some 
years burial in the Because of the 
archwological data, the first seems 
preferable, although the range of probable error 
around the 1669 date would make either position 
tenable. 

Perhaps the most important aspect of this investi- 
vation is that this method may provide the archwo 
logist with asimple and exceedingly accurate means for 
dating archwological sites where suitable fragments of 


soil. 


interpretat ion 


before 


glass are found. 

Work will be continued at this laboratory on the 
refinement of experimental procedures for this 
method, the extension of the method to other archwo- 
logical materials and on the extraction of climato 
logical data from the layer patterns. When further 
data have been collected on additional ancient 
ylass samples, the findings will be published tn the 
Journal of Glass Studies. 

We thank Mr. Paul N. Perrot and Dr. Axel von 
Saldern, director and curator of The Corning Museum 
of Glass, for their encouragement 
during the course of this work. 


assistance and 


Description of Sampies 


The samples designated with the letter J in Table I 
were supplied by Mr. J. Paul Hudson, museum 
eurator at Colonial National Historical Park, James 
town, Virginia. His descriptions of the samples 
follow : 

J-5. Base from English wine bottle, 1775-81 
period. Found inside the hull of a British ship at the 
hottom of the York River, off shore from Yorktown, 
Virginia, in 1935. The ship was sunk during the 
Yorktown in 1781. J-4. Small piece of 
window glass from the First State House at James- 
town. built about 1639, burned or razed about 1670. 
The fragment was found in damp soil in 1935. It 
had probably been buried in the soil about 1670. 
J-6. Neck fragment from an English wine bottle 
of the 1660-75 period. Unearthed in damp soil near 
a brick foundation of a Jamestown house, 1650-75 
period. It appears that the fragment had been buried 
in the soil from about 1675 until 1935. J—2. Neck 
fragment from a Duteh gin or spirit bottle of the 
1600-40 period. Found in water in a Jamestown well 
in 1956, in association with artefacts of the 1600-40 
period. 

PL-1 is a fragment of a small medicine bottle of the 
sort in common use during the seventeenth century. 
It was uncovered during the excavation of the site 
of the Joseph Howland House at Rocky Nook, 
Kingston, Massachusetts, in 1959. Mr. Harry 
Schnabel, supervisor of archeology at Plimoth Planta- 
tion in Plymouth, Massachusetts, has associated the 
west cellar of this building, where the fragment was 
found, with a period of occupation beginning in 
1676. PR-5 was taken from the neck of a wine 
hottle recovered during a dredging operation in 1959 
at Port Roval. Mr. C. Bernard Lewis, director of 
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the Institute of Jamaica in Kingston, Jamaica, 
supplied this bottle. which has been presumed to have 
been submerged simee the carthquake of 1692, when a 
portion of the citv of Port Royal sank below the 
surface of the sea \S4-2. another bottle fragment, 
was salvaged from a shipwreck off Bermuda by Mr 
Mendel Peterson, of the Department of Armed Forees 
History at the Smithsonian Institution. Mr. Peterson 
believes that the | rep nderance of evidence points 
to this wreck being the remains of the Spanish ship 
Sa? sunk mm but that a possibility 
exists that it could be the Vega sunk in 1639. N—4., 
V9 and N-11 are from the collection of the Corning 
Museum of Glass They are Islamic specimens 
to have been excavated about 1950 in Nishapur, Iran, 
wt the sites Imam-Zadeh (Ghazi-Abad), Deh-Sheikh 


MMUNOLOGI tolerance be deseribed 
as a state of indifference or non-reactivity towards 


i substance that would normally be « xpected to excite 
to 


an in munological response. The term first came 
be used in the context of tissue transplantation 
muriimityv, that is, of the form of immunity that 
usually prohibits the grafting of tissues between 
individuals of different genetic make-up : and it 
was used to refer only to a non-reactivity caused 
i before thes 


by exposing animals to antigenic stimu 
were old enough to undertake an immunological 
response. For example, if living cells from a mouse 
f strain (BA are injected into an adult mouse of 
strain A. the CBA cells will be destroyed by an 
immunological process, and the A-line mouse that 
received them will destroy anv later graft of the 
same origin with the speed to be expected of an 
animal immunologically forearmed. But if the CBA 
cells are injected into a foetal or new-born A-line 


mouse, they are accepted ; more than that. the A-line 
jnouse, When grows up, will aecept any later graft 
from a CBA donor as if it were its own [ shall begin 
by using the term immunological tolerance im the 
rather restric ted sense that is dbyth sexperi 
rent. and shall discuss its more general usage later on 

the experiment I have just deseribed! can be 
thought of as an artificial reproduction of an astonish 
i natural curiosity, the phenomenon of red-cell 
chimerism in certain dizvgotic twins The blood 
vatems of twin eattle before birth are not sharply 
listinet trom each other, as thev are in most other 
twins ; instead, the blood svstemis ake anast omose 
with each other, with the effect that the twins can 
ndulge in a prolonged exchange of hlood before 
birth In 1945, R. D. Owen* made the remarkabk 
discovery that most twin cattle are born with, and 
mav retain throughout life. a stable mixture— not 
necessarily a fifty-filtyv muxture of each other's red 


lowed. then. that the twin cattle must 


eells : it to 
have exchanged red-cell precursors and not merely 
red cells in their mutual transfusion before birth 
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By Pror. P. B. MEDAWAR, F.R.S 


University Coliege, London 


January 7. 1961 


and Torb-Abad. The best available estimates tor 
dates of manufacture are those listed in the tabk 
Sample b, is a small lump of glass im 
1960 near the House of Bronzes at the site of th 
ancient city of Sardis m Turkey. Prof. George 
Hanfmann of the Fogg Museum believes that this 
building was constructed some time between t 
late third and early seventh centuries A.p., and ] 
it was destroyed in about A.p. 616 


r, Trans. Row. Soc, Ed 27. 195 (1s¢ 

The Archaeologia, 46, 65 (1s 

Laubengayer, A. W., J. An Cera 14. 1 
‘Raman, Sir \ und Rajagopalan, V. 8., Proce. Ind, Acad 


Raw, J. Sor. Glass Tech., 39, 128 (1955 


* Geilmann, W., Glastech. Ber., 29, 145 (195¢ 


(juillet, M., CLR. Acad, Sei., Paris, 198, 20% 


Vhis is the first example of the phenorienon we cate 
eall immunological tole the red ct Ils could 
not have ‘adapted’ themselves to their strange 
environment, because they were im fact ick ntified a 
native or foreign by those very antigemie propertics 
which, had an adaptation oceurred, must necessarily 
have been transformed. A few years later R. E 
Billingham and I, with the help of three members 
of the scientific staff of the Agricultural Research 
Council. showed that most dizygotic cattle twins 
would accept skin grafts from each other, and that 
this mutual tolerance was specihe, for skin trans 
planted from third parties was cast off in the expected 
fashion. We did not set out with the idea im mind 
of studving the immunological consequences of the 
phenomenon described by Owen; on the contrary, 
we had been goaded by Dr. H. P. Donald into trying 
to devise a foolproot method ot dist inguishing mono 
zygotic from dizygotic twins, an enterprise that 
seemed reasonable enough against the rather thorough 
background of knowledge we already possessed about 
the behaviour of skin grafts in experimental animals' 
It was F. M. Burnet and F. Fenner® who first read a 
general significance into Owen's discovers and who 
wove it into a general hypothesis of the immunological 
response which counted the phenomenon of toleranc: 
among its theoretical consequences. 

In the outcome, it proved impossible to distinguish 
between the two kinds of twins by skin grafting 
but the causal connexion between Owen's phenomenon 
and our own Was obvious, and we were now confident 
of our abilitv to make adult animals accept tissue 
homografts by re producing in the laboratory the very 
state of affairs that had come about by natural 


accident in twin cattle Billingham. L. Brent and I 
eventually succeeded in dome so, and our first report 
on the matter was published m 1953? In the mean 
time, M. Ha&ek*, working against an entirely differ 


ent conceptual backyvround, had reproduced Owen's 
phenomenon in chickens by the ingenious method of 
making a deliberate synchorial parabiosis between 
chick embrvos in the shell. At hatching the para 
hionts separated, and from now on they were incapable 
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< against each other's red cells, 
each 


making antibodr 
wr. as later work showed’, of rejecting grafts of 

that chimerism can 
in twin sheep, and 
twin 
That 
that the 


ither’s skin. It is now known 
ccur naturally, though rarely, 
iore still in twin human gs*; im 
hickens it is probably the rule 


ehimerism should oceur in man is clear proot 


rarely 
general 


winciple of tolerance applies to human beings as well 


s to laboratorv animals. and human chimeric twine 


in accept grafts of each other's skin’ 


Some Properties of the Tolerant State 


The main points that emerged from our analysis 
In the first place, 
to an alteration of the host. 


were these. 
lerance be du 
ot to an antigenic adaptation of the grafted cells, 


the tolerant state 


w grafts newly transplanted im adult life have no 
pportunity toadapt themselve s, and the descendants 
the cells injected into fartal or new-born animals 

shown by N. A Mitchison’s methods to retan 
heir antigenic power'’. Once ¢ stablished, the state 
if one part of the body will 
found no 


t tolerance | 
olerate a foreign graft, 


videnee that a tolerated graft builds up a privileged 


5 


so will another ; we 


wosition for itself within its own lymphatic territory. 
Phe stimulus that is responsible for instating tolerance 
which, had it 
ipplied to olden animals. would have caused them to 
A plural stimulus can 
plural ally 
ontain several important antigens that are lacking 
n the recipient, and long-lasting must 
iply tolerance of them all. The state of tolerance 1s 
specific in the sense that it will diseriminate bet ween 
me individual and for mace 
olerant of grafts from one individual will not accept 
rafts from a second individual unrelated to the first 


> an antigenic stimulus—one been 


sensitive Or 


n tolerance ; the donor will ust 


tolerance 


another, an animal 


ut it will not discriminate between one tissue and 
inother from the The injeetion of 
eucocytes or lymphoid e: lls can confer tolerance of 


Sammie donor. 


skin grafts, for example ; and later work has shown 
that the same is true of grafts of thyroid tissue, ovary, 
kidney and adrenal gland. These various tissues do 
ndeed differ in their antigenic make-up, but 
ipparently, in respect of antigens that play an impor 
tant part in transplantation immunity, If le 

acked some important antigen present in skin, it 
difficult to see how they could confer tolerance of 
skin: and P. L 
ritical n ethods 
between the 


nor, 


cocytes 
Is 
direct and more 


Krohn, more 


has found it impossible to distin 


antigenic make-up. so far as it 
governs their transplantability, of ovary and skin". 

folerance ean be brought promptly and perman 
ently to an end by an experimental device which 
ombines certain principles established by N. A 
Mitchison and M. W. Chase. 
xperiment described at the beginning of this articel 
imagine an A which is tolerant of 
BA and which earries a CBA skin graft as 
witward evidence that it is so. The tolerated CBA 
sraft can be destroyed within a week by injecting into 
tx host lymphoid cells from A-line mice which hay 
eacted on and re je cted CBA tissues in the expected 
\ less spectacular but im some ways mor 
variant of this ‘adoptive immunization 


Consider the model 


line mouse 


ind 


tissue 


fashion 
ntormative 
s to inject the tolerant mouse with lymphoid cells 
from A-line that have not been sensitized 
heforehand by CBA tissues. Here, too, though much 
state is brought to an end 


mice 


ore slowly, the tolerant 
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drew from this experiment—-and 


The 
nothing has occurred since to make 
to a central failure of the 
and 


inference we 
us question it 


was that tolerance is due 


not to 


mechanism of immunological response 


some mtercession at a px ripheral level 
The re 


which the experince ntal svstern I have been describing 
Does the mamtenance 


is one important question about tolerance 


is very ill-equipped to answer ; 
of the tolerant depend on the 


presence of the antigen that provoked it 
they 


state continuing 


When 


living cells are used to procure tolerance survive 
adult life ther 
antigenic stimulus. 


do so? So far as 


maintain a chron 


sary that they should 


ana fore 
But init nece 


transplantation 


into 


Is 
answer can be 


ean be extracted 


Concert d. no comple tely confident 


viven ul til the antigen: that excite it 


tolerance’ of 
indeed 


present, 


in a sufficiently but with 


pote mt form: 
red 
continue to be 
below the threshold of 


non-reactive state is to be 


foreign proteins and cells, it does seem 
that antigen even 
nm quantities direct 


ion. if a fully 
a is one of the 
that 


though 
estimat 


single 


ot evidence must be taken imto con 


when devising 


hypotheses to account tor 
clear distinetion that 
antigen 
tolerance, and 


is still 


sideration 
tolerance, and it points 
between the 
hand to 
to maintain it. Much else 


to the 


must be drawn dosages of 
sary 
on the other hand 


‘ 


neces on om istate 
significance to be 
Tolerance 
degroe 


incertain—for the 
attached to the ‘partially tolerant 
an all-or phenomenon 
to be found, from that which allows a 
would be 


state. 


is not nothing every 
ot tolerance I= 
to live just perceptibly longer than 


to that in which the 


gralt 
expected of it ina normal animal 
vratt is permanent ly accepted by and incorporated 
Is an animal partially tolerant because 
all its reactive cells are completely debilitated, 
while most of them are comple tely out of 
full then 


into its host 
almost 
or because, 


retain possession ot 


action, minority 


powers 


Tolerance and Runt Disease 


of all laboratories that 
myecting 
umat ure This is not 
because lymphoid cells tre in themselves more strong] 
than there is evidence that they 

but probably because they are distributed 
of the animal into which they 
should them adept at 
animal can be 


It has been the 
tolerance 


ly mphoid cells inmto 


experrence 
is most easily procured by 


animals. 
antigenic others 
are not so 
throughout the body 
are injected. This 
producing tolerance ; an 
when only a minority of the cells that are competent 
reacting immunologically, but eannot be 
very majority of them ar 
lv. the Iwmphoid cells 
are imununologically qualified to 


make 
immune 


TO do soOare 
tolerant nless the great 


not Untortunat used to 


induce tolerance 
attack the 

that 
and, in a somewha 
rhe of foreign 
new-born mice ot 
fatal or chrome 
retardation of growth and widespread damage to the 
Its discoverers have proved 


host, W: consequence 
revealod by Billingham and Brent 
t different form, by M. Sumonsen 
into 


were hirs 
adult lymphoid cells 
an unrelated strain gives rise to a 
marked by 


imyection 


ilIness, ‘runt disease 
host's Ivmphoid tissue 
that runt is immunological 
far as it the 
ase had to await the develop 
w-born 


} 


beyond question 


in origi So clear 
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recognition of runt 
techn a or 


that 


there 


injecting 
had been 


ment of a 


intravenouslyv'*; until done, 
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was every inducement to believe that death or 
stunting was due to accidental damage caused by 
injecting cells into mice in utero. Runt disease or 
splenomegaly (one of its earlier symptoms) provides 
a test of the immunological competence of cells, and 
lends itself to exact studies of their immunological 
capabilities ; perhaps the most important discovery 
that can be credited to it is of the presence of an 
immunologically competent cell in peripheral blood. 
The aspect of runt disease which concerns us here is its 
relationship to tolerance. A state of tolerance must 
obviously abet the onset and probably the progress 
of runt disease, because if adult lymphoid cells are 
to attack the tissues of the animal into which they are 
injected they must live long enough to be able to do 
so. The frequency with which runt disease was 
associated with the induction of tolerance gave rise 
to the suspicion that tolerance might itself be a 
pathological condition. Might not the adult lymphoid 
cells procure it simply exterminate the 
developing lymphoid cells of the host and take their 
place I 


used to 


? This cannot be so. Tolerance unaccompanied 
by any symptom of runt disease is produced by the 
injection of embryonic cells or by a natural or artificial 
parabiosis between embryos, and it leads here to a 
stable chimerism in which native and foreign cells 
seem to coexist without the one ousting the other. 
It can be produced, moreover, by adult lymphoid cells 
which, though antigenically foreign to their hosts, 
are for simple genetic reasons incapable of attacking 
them. The experiment described at the beginning 
is in faet best carried out by injecting, not adult 
CBA lymphoid cells, but adult lymphoid cells from a 
first generation hybrid between mice of strains 4 
and CBA. By and large there seems no reason to 
believe that tolerance can be explained in terms of 
cellular competition and replace ment 


Other Forms of Immunological Non-reactivity 


The antigenic substances T have so far had in mind 
are ‘foreign’ only im the sense that they derive from 
other members of their recipients’ species. Tolerance 
of more remotely foreign cellular antigens is more 
difficult but certainly not 
But even if we confine the concept to the reactions 
that take place within the compass of a species, it is 
clear that tolerance can be induced by antigens 
belonging to more than one chemical class and may 
extend to more than one modality of response. <A 
tolerant animal fails not only to engage in the 
cellular’ type of response we associate with the 
reaction against homografts of skin; it fails equally 
to make humoral antibodies—for example, isoham- 
agglutinins ; and the antibodies that fail to make 
an appearance include those of so-called ‘natural’ 
occurrence (for example, human anti-A or anti-B) as 
well as those that appear only in response to deliberate 
immunization. It is not surprising, then, that many 
authors'® should have found that a state not yet 
formally distinguishable from tolerance should be 
brought about by the injection of purified protein 
antigens into young animals. 

Even in this wider sense tolerance is by no means 
the only kind of immunological non-re- 
activity’. L. D. Feiton described and named the 
phenomenon of ‘immunological paralysis’ in 1949. 
Felton showed that adult mice could be immunized 
and therefore protected against otherwise lethal doses 


of living pneumococei by the injection of 0-5 ugm. 


impossible to achieve. 


specific 
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of a pneumococcal polysaccharide of the appropriate 
antigenic type. But, so far from conferring resistance. 
the injection of larger doses (500 ugm., for example) 
abolished it, for the mice became vulnerable to pneu 
mococcal infection and could now no longer be pro 
tected against it by an injection of the smaller dose. An 
analogous phenomenon was discovered by F. J. Dixon 
and P. H. Maurer when they showed that large doses 
of soluble protein antigens failed to excite a response 
from adult rabbits. The foreign protein disappeared 
from the circulation at just the rate that would be 
expected if no antibodies against it had been formed 
At one time most of us believed that immunological 
paralysis could not be classified as an essential non 
reactivity. Antibodies were probably formed, we 
believed, but were promptly bound by antigen present 
in vast excess. But the most recent work, notably 
from A. H. Coons’s laboratory, makes this interpreta 
tion rather doubtful, for refined methods have so fa: 
failed to reveal that any imununological reaction is 
afoot. These observations have given rise to the 
hope that paralysis and tolerance of soluble antigens 
may be indistinguishable phenomena. The problem 
now to be decided is whether or not the inception of 
tolerance in the narrower sense depends on some 
quantitatively’ distinctive property of immature 
lymphoid cells. Are embryonic cells specially easy to 
paralyse, for example, or, what comes to the sarne 
thing, is it specially difficult to make adult celis 
tolerant ? I know that work bearing on this problen 
is in progress in Coons’s and Mitchison’s laboratories 
For many reasons—-one of them the need to dis 
tinguish between the doses of antigen needed for the 
inception and the maintenance of the unresponsive 
state—the problem is by no means so easy to tackle 
as might appear at first sight. It is a matter of some 
importance that a quantitative study of the same 
kind should be made of tolerance of foreign tissur 
grafts. If I may refer once again to the experiment 
described at the beginning, we can be sure that an 
adult A-line mouse will not be made tolerant of CBA 
tissues by the injection into it of a proportionate 
multiple of the number of CBA cells that would have 
sufficed if their recipient had been newly born ; 
but we still do not know whether a disproportionately 
large number of CBA cells might not confer tolerance 
on @ mouse, say, ten days old. However, the possi 
bility that tolerance and paralysis are no more than 
quantitatively distinguishable, if even that, makes it 
more urgent than ever before to prepare the antigens 
that excite transplantation immunity in an adequately 
potent form. 

Two other forms of non-reactivity should be 
mentioned. One is the specific tolerance of tissue 
grafts which may be conferred upon a totally irradiated 
mouse the hematopoietic tissues of which have been 
restored by an injection of foreign bone-marrow cells 
J. F. Loutit has suggested that the phenomenon is 
akin to tolerance in the narrower sense defined by our 
own experiments, but here, too, the analogy with 
immunological paralysis is not far to seek. Curiously 
enough, the encouragingly long survivals of kidney 
homografts reported by our surgical colleagues in 
Boston and Paris’? have been brought about by the 
use of rather lower doses whole-body irradiation 
than experience with mice m.ght have tempted one 
to regard as essential. Perhaps the behaviour of 
inbred and homozygous mice is not the best theoretica! 
guide to what may be expected of animals so obstin 
ately heterozygous as human beings. Is it possible 
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radiation induced tok rance’ might be easier to 
ire when the donors are hybrids of type 
and the hybrids of tvpe ¥/Z% This 
xlel is al more akin in principle 
» the 
+ with in real life 
Finally I have put it last is the least 
isy to classify, though it night turn out to be the 
wradigm of all such phenomena IT mist mention 
the inhibition of drug allergy described by M. W 
hase and M. Sulzberger’. Guinea pigs fed by mout}] 
vith, for example, 


mous 
recipient 
unrealistic, but 


genetic situation that human beings confront 


because it 


pieryl chloride, no longer develop a 
hyp rsemsitivity of the delaved type on 
Analysis 


ssential non-reactivity 


the application of that substance to the skin. 


has shown that this, too, is an ¢ 
us nourish the hope that a similar principle 
turned to 
if it should prove possible to prepare a 
of the antigens that cause it 


good account in transplantation 
thmnunity, 
haptenized’ derivative 


about 


Biological Significance 
is a natural phenomenon, though its 
amony be 
Has it any wider zoological 


Dolerance 


itural chimeric twins 


something of an oddity 


occurrence 


significance 
Che immunological defences of the body are directed 
It is 
on the native 
was the first 
to be 


against foreign matter. not at all common for 


ingredients of its 
this 


in animal to react 
body. Burnet 

not a state of affairs taken for granted, but 
something that calls for a special explanation ; and it 
was his attempt to explain it that led him to predict 


to realize that 


that antigens which impinged upon an animal suffict 
ently early in its life should come to be aecepted as 
Now that 
argument the 


were its own tolerance is an 


Tray 


t they 
stablished fact we 
about 7 vlerance 
a built iral safeguard against the danger 
an wunimal might be immunized 


turn his other 


Way is ideally well qualitied to 


provick in 
that 


by the 


sensitized or 
constituents of its own body, and this may 
turn raison If this 
argument is true, then the only substances capable of 
should be those 
centres of 


out to be its biological 


auto-rmmune reactions 


normally 


xeiting 
access to 
that the body 
therm I do 


this 


which never have 


! munological has 
imity 


any 


response, so 
tolerate 
that 


Oo Oppo: learn to 


not know of evidenes cont radiets 
nference 

folerance makes one think anew about the special 
elationship that holds between a mammalian mother 
There are hints in the litera 


infant be specially 


and its unborn vouns 
ture that a 
tolerant of antigens of maternal origin, and evidence 
of such a relationship should be found more readily 
among human than for unlike 
rats and mice we have a long gestation period, and 
unlike sheep and cattle our foetal membranes are 
permeable by at least molecules @s large as 
Yet it seems most unlikely that maternally 
should be of regular or well 

The permeation of the fietus 


mamimatian may 


beings elsewhere ; 


Somme 
proteins 
ndueed 
letined 
by foreign antigens gaining access through the mother 
mighf weaken its resistance in later life to infectious 
liseawe (we may reeall here the significance read by 
Burnet and Fenner Traub’s observations on 
lymphoevtic choriomeningitis’). This is only 
among half a dozen why traffic between 
matefnal and foetal cireulations should be under very 


tolerance 
occurrence. 


mto 
one 


reasons 
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The oceurrenc of runt dises 
unthinkable that the 
fetus should be 
maternal eells 


barrier between 


ourse, 


mothe: and easily penetrable by 


anvthing so large as 


Theories of Tolerance 


Burnet and I have agreed on a division of labouw 


which absolves me from speculating on the causes 
I have 
response 
has 
a testing ground for theories of 
be said that the 


occurrence of tolerance mot ve follow from any 


of the various kinds of essential non-reactivity 
cleseribed 
and the 


becom 


Polerance, like the secondary 
nature of in 
something of 


munological ‘memory 


the response, It must 
hypothesis of the nature of the immune response that 
Far too 
We do not vet know whether 
any one antibody-forming cell is potentially capable 
of making any antibody within the 
immunological repertoire or whether the competence 


has been verified by dependent means. 


much is still uncertain 
organism's 


of anv one such eell is restricted to a sub-class of the 
that engaged in by the organism 
considered as a whole. We do not yet know whether 
the of synthesis undertaken by an antibody 
forming cell is strictly and specifically underwritten 
by the genetic make-up or whether, in J 
Lederberg’s termirology, the instructions that govern 


reactions can be 


act 
cell's 


that act of synthesis are imparted by the antigen 
itself. If it should be true that the 
no more than choose between one set of pre-existing 
imst another, we still do not know 
whether those instructions are already present in the 
zygote and therefore part of the legacy of its descend 


antigen does 


ructions and 


ants, or whether they must be added to (by mutation, 
necessarily) during the course of growth. Finally, 
we do not even know whether the antitheses as 1 have 
put them are wisely so put or not. But it is the study 
that these 
urgent which, in 


raised 
and 
important 


has 
form!'®, 


of tolerance questions in 


clu 


contribution to 


ecourse, 


then 


specially 
will make an 


answers 
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New Year Honours 


Tue following names of scientists and others 
associated with scientific and related work appear in 
the New Year Honours list : 

Baron: Sir Alexander Fleck, chairman of the 
Advisory Council on Research and Development, 
Ministry of Power, and of the Nuclear Safety Advisory 
Committee, for public services. 

C.H.:; The Earl of Limerick, chairman of the 
Medical Research Council. 

Knights ; Dr. Christopher H. Andrewes, deputy 
director, National Institute for Medical Research : 
Prof. Alfred C. B. Lovell, professor of radio astronomy, 
University of Manchester, and director of the Jodrell 
Bank Experimental Station ; Alexander Oppenheim, 
vice-chancellor of the University of Malaya; John N. 
Ritchie, chief veterinary. officer, Ministry of Agricul 
ture, Fisheries and Food; Dr. Alan H. Wilson, a 
deputy chairman and managing director of Courtaulds, 
Ltd. ; Prof. Brian W. Windeyer, professor of radiol- 
ogy, University of London, dean of Middlesex 
Hospital Medical School; Dr. Alfred E. R. White. 
of Toorak, Victoria, Australia, for philanthropic 
services to the advancement of culture and the 
development of medical research. 

C.B.: H. A. Sargeaunt, deputy chief scientist, 
War Office; W. H. Stephens, director-general of 
ballistic missiles, M mustry of Aviation. 

C.M.G.: W. F. Searle, chief statistician, Colonial 
Office ; Prof. S. Sunderland, prof: ssor of anatomy, 
University of Me!bourne, chairman of the National 
Radiation Advisory Committee ; Prof. A. D. Tren 
dall, master of University House and deputy vice 
chanecllor, Australian National University, Canberra 

C.BE.: J.B. Alexander, director of the Geological 
Survey, Federation of Malaya ; G. Burdon, engineer 
surveyor-in-chief, Marine Division, Ministry of Trans 
port; J. Cook, director of agriculture, Sarawak : 
Dr. E. H. Derrick, deputy director, Institute of 
Medical Research, State of Queensland: G. C. I. 
Gardiner, technical director, De Havilland Aircraft 
Co., Ltd. ; Prof. R. B. Green, emeritus professor of 
anatomy, and lately dean of medicine, King’s College, 
University of Durham; W. A. Grinsted, director of 
the West Indies Meteorological Service : Prof. C. H 
Stuart-Harris, professor of medicine, University of 
Sheffield ; G. K. B. Hay, formerly director of agricul 
ture, State of Western Australia: Dr. G. A. C 
Herklots, pr ncipal of the Imperial College of Tropical 
Agriculture, West Indies; F. T. Ingham, lately 
director of Geological Surveys, Cyprus; Dr. D 
Dilwyn John, director of the National Museum of 
Wales, Cardiff ; R.H. Jones, chief electrical engineer. 
Crown Agents for Oversea Governments and Admin 
istrations ; C. Ek. T. Mann, formerly director, Rubber 
Research Institute of Malaya; W. J. M. Menzies, 
member of the Advisory Committee on Fishery 
Research ; Prof. J. C. Mitcheson, professor of m ning. 
University of London (Imperial College, Royal School 
of Mines); Prof. J. A. Manché, vice-chancellor and 
rector magnificus of the Royal University of Malta ; 
E. F. Newley, deputy director, Atomic Weapons 
Research Establishment, Aldermaston ; A. A. Rubbra. 
technical director, Rolls Royce, Ltd. ; G. C. Turner, 
a principal actuary, Government Actuary’s Depart- 
ment; E. J. Vaughan, a deputy chief scientific 
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officer, Admiralty ; G. E. Watts, principal, Brighton 
Technical College ; Prof. A. W. Williams, profess 
of medicine, Makerere College, Uganda ; H. Woods. 
H.M. deputy chief inspector of factories, Ministry ot 
Labour. 


Biochemistry at Trinity College, Dublin : 
Prof. B. Spencer 
Dr. BRIAN SPENCER has been appointed to the 
chair of biochemistry at the University of Dublin. 
established in place of the chair held for his life-tiny 
by the late Dr. W. R. Fearon (obituary, see Nature 
185, 283; 1960). Dr. Spencer studied at the Univer 
sity of Liverpool and was awarded a B.Sc. with first 
class honours in biochemistry in 1948, and a Ph.D 
in 1950 following postgraduate work with Prof. R. 'T 
Williams at Liverpool and St. Mary's Hospital 
Medical School. Later, he joined the staff of the 
Department of Physiology, University College of 
South Wales and Monmouthshire, Cardiff, and in 
1956 transferred to, a newly created Department. of 
Biochemistry under Prof. John Pryde. In 1956-57 
Dr. Spencer spent a year’s leave of absence working 
on biochemical cytology with Dr. E. V. Cowdry at 
Washington University Medieal School, St. Louis 
Dr. Spencer developed an interest in sulphate esters 
durmg his postgraduate work in the field of «e 
toxication, and at Cardiff he became well known for 
his work on sulphatases and on sulphate ester syn- 
thesis. In recent years he has extended his interests 
to the biochemistry of epithelia and teratogenesis. 


Bacteriology at the London School of Hygiene and 
Tropical Medicine : Prof. E. T. C. Spooner 
Pror. FE. T. C. SPOONER recently gave up the chair 

of baeteriology at the London School of Hygiene and 

Tropical Medicine to become full-time dean of the 

School. He was educated at Epsom, St. Bartholo 

mew's Hospital and Clare College, Cambridge, where 

he gained a Foundation Scholarship, and was elected 

a Fellow in 1929. Apart from two years as a Common 

wealth Fellow at Harvard (1929-31), he spent the 

best part of twenty years at Cambridge as tutor, and 
as demonstrator and lecturer under H. R. Dean in 
the Department of Pathology. Many probably ex 
pected him to live and die a Cambridge don. In 

1947, however, he was called to the chair at the 

London School of Hygiene and Tropical Medicine. 

which he has held until the present time. His con 

tributions lie within the field of virus diseases, 
including dog distemper and mumps, and of tetanus 
and other anzrobe infections and of hospital cross 

infection. During the Second World War he held a 

temporary commission and visited the Middle East 

to advise about hepatitis and other problems. His 
importance to medicine has particularly been that of 
the wise counsellor. He was a member of the Medical 

Research Council from 1953 until 1957 and has been 

a much valued member of a number of its committees. 

From 1949 55 he was editor of the Journal of Hyqien: 


Prof. D. G. Evans, F.R.S. 


Davip GwyNNE Evans has been appointed to 
succeed Prof. Spooner im the University chair 


He is a science graduate of the University of Man 
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chester. He began work on bacteriology in Man- 
chester under Prof. H. B. Maitland in 1934, devoting 
particular attention to whooping cough. His 
best-known work is in the field of whooping cough 

the antigens of Haemophilus pertussis and their 
relation to immunity. In 1940 he joined Percival 
Hartley in the Division of Biological Standards at 
the National Institute of Medical Research at Hamp 
stead, where he worked on the standardization of 
toxins,’ especially those of gas gangrene. In 1947 he 
returned to Manchester to become a reader in Mait 
land’s department. In 1955 he returned to the 
National Institute at Hampstead when it became 
urgently necessary to devise means for ensuring the 
safety and potency of poliomyelitis vaccines. This, 
coming at the time of the “Cutter meident’, was a 
difficult task ; we owe much to Evans and his col 
leagues for the fact that the British polio vaccines 
are second to none. In 1958 he Miles, 
taking charge of the Biological Standards Division. 
The value of his was recognized a year ago 
when he was elected a Fellow of the Royal Society 


succeeded 


work 


President 


Dr. Freperick Y. director 
in charge of chemical research in the Squibb Institute 
for Medical Research, New Brunswick, has 
elected president of the New York Academy of 
During 1948 Dr. Wiselogle was awarded 
the Presidential Certificate of Merit for his work on 
anti-malarial drugs 


The New York Academy of Sciences : 


WUISELOGLE, assistant 
been 


SCONCES. 


New Honorary Life-Members 


THe following honorary  life- 
membership of the Academy : Edward Dodds, 
Courtauld professor of biochemistry, University of 
London; Sir Alfred Lovell, ot radio 
astronomy, University of Manchester, and director 
of the Jodrell Bank Experimental Station ; Dr. Giulo 
Natti, director of the Institute of Industrial Chem 
istry, Polytechnic Institute of Milan; Dr. Franz 
Buchner, director of the Pathological Institute, 
University of Freiburg: Dr. J. J. Trillat, director of 
research at the National Centre for Scientific Research, 
Paris. The total number of honorary life-members in 
the Academy is limited to 100. With the election of 
these five, the total number of honorary life-members 
of the New York Academy of Sciences is now 85. 


elected to 
Sir 


were 


pre stessor 


Awards 

Isipor B. Laskowrrz, 284 Eastern Parkway, 
Brooklyn, has been awarded the D. B. Steinman 
Award of 500 dollars for his description of a new 
concept for a simple landing aircraft incorporating 
high speed, stability and vertical take-off without the 
use of rotors. Dr. Minoru Tsutsui, of the New York 
University College of Engineering Research Division, 


has been awarded the A. Cressy Morrison Awerd of 


$00 dollars for his description of the principles 
governing coupling of molecules through stoichio 
metric and catalytic activity. 


European Co-operation in Space Research 

IN reply to a question in the House of Commons 
on December 12. the Parliamentary Secretary to the 
Ministry of Aviation, Mr. G. Rippon, said, on behalf 
of the Minister for Seience, that recent negotiations 
in Geneva had led to the signature by ten countries, 
namely, Belgium, Denmark, France, Great Britain, 
taly, the Netherlands, Norway. Sweden, Switzer- 


land and Spain, of an agreement setting up a Pre 
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paratory Commission to study the possibility of 
establishing a European organization for co-opera 
tion in research. The Geneva Conference 
expressed the hope that the Preparatory Cominission 
would consider the possible co-operation 
hetween any organization which might later be 
formed for space research in Europe and any collabor 
ative organization between European States for the 
development of a launcher. Mr. Rippon added 
that Britain would keep in close touch about the 
matter with the Commonwealth and particularly with 


space 


closest 


Australia. 


Student Grants in Great Britain 

IN a written answer in the House 
December 19, the Secretary of State for Scotland, 
Mr. J. S. Maclay, said that the revised seale of 
parental contributions for university students an 
nounced by the Minister of Education on December t 
would come into force in Scotland in October 1961 
and would apply to university students, students at 
colleges of education and students taking advanced 
further education. It is the 
have the new rates of 
inaintenance allowances im operation mot later than 
October 1962, but an interim improvement of 
Scottish allowances will be made in October 1961 
Mr. Max lay said he would consult the local authority 
associations about the complex problems mvolved m 
putting into effect, and alse 
about the small number of further education students 
taking shorier courses with lower entrance qualifica 
tions who would not be covered by these arrangements 
The Government also proposes to accept the Anderson 
Committee's that no deductions 
should be made from grants from public funds in 
respect of an award holder's personal income, in 
cluding income from scholarships and prizes, up to 
£100 a year, and that there should be no restriction 
on the student's freedom of choice of any university 
in Great Britain. 

In replying for the Government in an adjournment 
debate on State scholarships in the House of Com 
mons on December 21, the Parliamentary Secretary 
to the Ministry of Education, Mr. K. Thompson, 
pointed out that the acceptance of the Anderson 
Committee’s recommendation, that a student who 
obtained @ pass in & minimum of two subjects at 
Advanced Level in a General Certificate of Education 
examination and was accepted by a university for a 
place should qualify for an award, should make a 
separate system of awards to ameliorate financial 
hardship unnecessary. Under the new system, the 
financial basis of the State scholarship system is 
removed. Moreover, the State scholars are not by 
any means the only honours students in the univer 
sities, and he believes that the incentive to get a 
place in @ university in an increasingly competitive 
field will itself provide a stimulus to students to give 
of their best in their sixth-form days. The Govern 
ment is now ready for discussions with the responsible 
authorities of the universities and colleges to see how 
far the new arrangements could help to ameliorate the 
ill-effects of the pressures which such competition 
sixth-form curricula, and is seeking 
opinions on proposals advanced by the 
Secondary Schools Examinations Council. My 
Thompson said that under the new system, benefac 
tors might be encouraged to offer prizes at more of the 
civie universities, and this might help to diminish 
the attraction of Oxford and Cambridge for the best 


of Commons on 


courses in colleges of 


(;overnment intention to 


these arrangements 


recommendations 


poses on 


some 


| 
4 
| 
| 
a 
4 
q 
| 
| 
| 
‘ 
| 
| 
| 
a 
| : 
| | A ‘S 


NATURE 


Is proposed that the 
should ad the 


tain the mature State 


Further, while it 
State scholarships 


technical 
scholarships, mainly in their present form. He agreed 
with Mrs. Eirene White that there are real advantages 


im British 


propos 4 to re 


following courses at colleges im 
of the Commonwealth, and said it is hoped 
to dis 


Commonwealth 


students 
other part 
before long to announce 
local 
holarshi} s and the 
wealth universities 


a successful outcome 


with authorities on 


tenure of awards im Cormmon 


Service to Teachers 


there has appeared in the 
the journal of the 
article entitled 


The purpose of this 


FROM time to tin 
columns oft The NSchoolmaster, 
National Union of Teachers, a feature 

Treasure ( hest for Teachers 
feature has been to offer information about associa 
various 


nature, embassics, 


organizations 


an educational 
consulates, and industrial 
willing to supply certain services and teaching material 
reduced rates for the use of schools and 
training colleges. From the number of inquiries 
about this material received at the headquarters 
of the National Union of Teachers and the organiza 
became apparent that teachers 
primary and 
were 


ot 
which are 


Iree or at 


tions concerned, it 
and librarians, in 
shools as well as in training colleges, 
the feature sufficiently useful for it to be re issued in 
The National Union of Teachers 
has issued the material as a booklet to all 
engaged in education who may find it useful (Pp. 94 


school secondary 


finding 


permanent form. 


now 


London: Schoolmasters Publishing Co 


Endorsed Certificates in Biology 


ResuutTs of examinations for endorsed certificates 
n biology are reported in the Institute of Biology 
(7, No 1: October L060) In 19680, 106 
s sat for examinations for the endorsed cer 
The examimations were 


Journal 
candidat 
tificates at Ordinary 
taken in eleven colleges and 63 people were successful 
Phe higher endorse d certificate papers we re taken in 
25 candidates, of 
The technical colleges partici 


Level 


seven colleges’ by whom 23 were 
iwarded certificates 
pating were Acton, Belfast, Bristol, 
bridge. Ewell, Guildford, Heriot-Watt (Edinburgh), 
High Wvyeombe, Nottingham and Paisley (West ot 


™ otland) Courses are now established at Stockport 
and Norwich City College. 


Brunel, Cam 


Teaching Mathematics in the Junior School 


Many primary 
teach mathomatical methods in training colleges and 
niversity education departments will 
recent public by the National Union of Teachers 
Mathematics in the Junior School. By J. 8S. Flavell 
ip. 28. London: National Union of Teachers, 1960). 
With the primary aim of making work understand 
so enabling the child to th nk, the booklet 
the following fundamentals of a 
Flavell : understanding of basic 

particularly 


school teachers and lecturers who 


welcome a 


ible and 
examines im detail 
eourse outlined by 
ideas, number, quantity, 
motation anil positional value ; understanding 
ff the meaning and significance of the fundamental 
addition and subtraction, 
translation: this 
ability to record in suitable form numer 
to translate 


mathematical 


operations of mathematics 
ete the 
imeludes the 
ical relationships, the 


significance of zero ; 


ability from figure 


to word and vice versa, simple mathematical facts, 


statements and complete sentences (equations) ; 
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background, cultural 


venoralization in 
studies of the growth through history of 
ideas and practices, and of evolution of tnits of all 


r 


kinds 


Journal of the International Union of Pure and 


Applied Chemistry 

FoR many years now, 
tions made by the International Union of Pure and 
Applied Chemistry, particularly those on nomen 
elature, have been disserninated in the journals of 
participant countries. While this procedure has been 
reasonably satisfactory, the need for a more suitable 


decisions and recomunenda 


medium of publication of these and other less-widely 
become in 


appreciated Commission reports has 
Publications 


creasingly felt. At Paris m 1957 a 
Committee was appointed to investigate the situation, 
and in 1959, at Munich, the Council decided to bring 
all its publications together in its own Journal under 
the guidance of an editorial advisory board. Because 
of the inevitable heterogeneity of the subject-matte: 
to appear between the covers of this one journal, an 
arrangement was made whereby separate papers 
could be made available in pamphlet or book form 
This first issue is largely concerned with publication 
of the proceedings of the symposium on “Radio 
Analysis” held in Vienna during 1949, 
contains notes on the organization and 
functions of the International Union of Pure and 
\pplied Chemistry and several reports. These reports 
deseribe : standards for the micro 
determination of carbon and hydrogen; the cali 
bration of wave-length and photometric scales for 
the standard 

terminolog, 


activation 
but also 


recomimenade al 


non-recording 
ization of pH and related terminology 

of seales of working in microanalysis ; 
for use in relation to precision balances ; 
recommendations on nomenclature and presentation 
Further issues are 


spectrophotometers 


terminology 
preliminary 


of data in gas chromatography 


to deal inter alia with: dissociation constants for 


organic acids im solution; proceedings of 
the symposium 
Wattens, 195%); 
“Tolerated Limits of Toxie Substances in Industry’ 
1959). While one cannot but deplore the 


journals, the 


aqueous 
on *Thermodynamics (Firt zens 


proceedings of the SVIMpositimt on 


(Prague, 
ever-increasing 
decision of the International Union to produce its own 
official journal should approval It 
should be of value to all and 
first issue reveals that the Journal will indeed attract 
serious attention. It is understood that the Journal 
will be published at irregular intervals but will com- 
four per volume The subscription rate 
While no decision is announced, 


spate of screntifie 


receive 


yTreut chemusts, this 


prise 
is £6 per volume 
it would appear that the usual trilingual presentation 
in Fnglish, French or German is to be observed 


Bernice P. Bishop Museum, Hawaii 


THE annual reports of many museums have recently 
been entirely re-cast, and in many instances are highly 
attractive and form interesting reading. The report 
for 1959 of the Bernice P. Bishop Museurn, Honolulu, 
Hawaii, is entitled “Prelude to a Plan” and is an 
excellent example of the ‘new look’ m such 
ments (Pp. 32. Honolulu, Hawaii : Bernice P 
Museum, 1960). The year was a prelude to a five 
year plan for the whole Museum and covered such 
diverse aspects as the construction of a planetarium 
Pacifie Science 
and annuity 


State 


sishop 


observatory, the inauguration of the 
Information Centre, and a retirement 


| 
— 

y 
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now 


The r 


ot trustees, 8 


plan for the staff. sport shows clearly 


combined efforts taff, volunteer 
friends at home and abroad have carried the Museum 
port 


through its seventieth year of service Phe re 


well 


activities in the Museum 


illustrated with 


photographs of 


appropriate 


The Water Research Association 

THE period (1959 60) eovered by the fifth annual 
report of the Water forms a 
milestone in the development of the organization for 
two reasons —it is the first year during which a grant 
has been received from the Department of Scientific 
and Industrial Research, and it is the last full year 
which the Association will spend in’ temporary 
accommodation at Redhill before moving to 
laboratories at Medmenham (Pp. 2444 plates. 
Zedhill: The Water Research Association, 1960). A 
large part of the progress report of the Research 
Division, included with the Association’s report, 1s 
concerned with laboratory factors 
affecting coagulation of suspended matter im water 
At Medmenham. where a supply of water drawn 
from the Thames is available, it will be possible to 
earry out field trials on improved coagulation pro 
work 


Research Association 


new 
experments on 


cesses resulting from the laboratory 


Problems of Ageing 
Because little is 

ph nomenon of avemye and because of the prol lems 

vhich result from the number of older 

people im the populat on. the 1 

of Health have set 

and support research im all health-r lated aspects of 


known about the biological 


increasing 
S. National Institutes 
Spree ial programmes to stimulate 
research carried on within its 
National Institutes of Health 


investigations ageing in the 


ageing. As part of the 
own organization, the 
are conducting mto 
Gerontology Branch of the National Heart Institute, 
located at the Baltimore City Hospitals in Baltimore, 
Marvland. and in the Section of Ageing of the 
National Institute of Mental Health, located in the 
Clinical Centre at Bethesda, Maryland. Within the 
research and training grant activity of the National 
Institutes of Health, there are many projects bearing 
directly on problems of ageing, rangmg from mivesti- 
vations at the molecular level to investigations at 
the social level. Work on chronic disease in relation 
to the ageing process falls between these two ex- 
tremes 

The Centre for Ageing Research, a component of 
the Division of General Medical fosters 
additional investigations of all kinds of problems in 
In addition to the 


Sciences, 


ageing which are related to health. 
research projects, both intra mural and extra-mural, 
which are directly concerned with problems of the 
ageing process or ageimg pr ople, much of the research 
carried on or supported by the National Institutes of 
Health has an indirect or secondary bearing on pro- 
blems of ageing. A booklet has now been prepared 
viving details of all the projects supported by the 
National Institutes of Health which have direct o7 
bearing on ageing (U.S. Dept. of Health. 
Education and Welfare: Public Health Services 
Publication No. 761 Activities of the Nationa! 
Institutes of Health in the Field of Gerontology 
Research Grant and Trainimg Active on 
January 31, 1960, and Intramural Research Projects 
during calendar year 1959 (Washington. 
Printing Office Pp. 


indirect 


carried on 
Dc 


cents) 
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Current Medical Research 
\ VAL 
mel 

bv the 


bie ‘ a esearch 


ABLE document by 
ot tne 
Medical Research Coun il} to Parliament for 
the year 1958-59 (“Current Medical 
Pp. \ 56. (London: H.M. Stationery 
38. 6d. net). The subjects conside red im luck 
the following: occupation and heart 
disease ; studies on the chemotherapy of tuberculosis 
Africa and India; clean air m operatime 

human population genetics ; chromosome 
new application: 
viruses 


reprints 
‘ 
Rese arch 


coronary 


in East 

theatres ; 
abnormalities and disease im man ; 
of electron MLUCTOSCOpPyY 5 the structure ot 
the structure of muscle in relation to the mechanism 
the prospects for an 


the 


of contraction ; interferon : 
anti-viral agent im man; 
viruses ; the plasma kinins and some factors in the 


problem of inattention. 


art hropod-borne 


Zoology of Persia 

Ir is, perhaps, surprising that the zoology of Persia 
is very imperfectly known : the country appears to 
have been neglected by We stern zoological explorers 
who have by in concentrating on more 
distant lands to the east. A recent paper by Dr 
Navier Misonne describes the topography ol Tran and 
the distribution of its mammalian fauna (Institut 
Roval des Sciences Naturelles de Belgique Mémoires 
Analyse Zoogéographique 


passed it 


Serie, Fase. 50: 
des Mammiféres de Tran. Pp. 157 
Bruxelles: Institut Royal des 
Belgique 1960) Dr. Misomnne 
able to participate im the field investigations on the 
problem of plague transmission sponsored by. the 
World Health Organization. ‘These were part icularly 
coneerned with the distribution and biology of the 

the genus .Meriones, to which the 
vives special attention As a result of several 
to the country, Dr. Misonne 1s able to give a 
prehensive account of the distribution and ecology of 
but he specifically disclaims 


Deuxiéme 
3 planches 


Naturelles 


was fortunate in being 


Sciences 


rodents ot author 
Visits 


com 


the mammalian fauna, 
that his work attempts a systematic revision of the 
Tranian His illustrated with 
numerous  distrilmition several well- 


produc ed plates 


paper 1s 
maps 


sp cies 


and 


Tunnelling between Semiconductors 

TueE laboratories of both A. D. Little (Cambridge, 
Mass.) and the General Electric Company (Schenee 
tady ) have exte nded (Phys. Rev. Letters, 5, 461, 464: 
1960) the latter’s recent work on tunnelling at low 
temperature through a very thin insulator between 
two metals (Phys. Rev. Letters, 5, 147; 1960) down 
to temperatures at which both metals super 
conducting. They prepared metal insulator-metal 
sandwiches by evaporating a thin film of aluminium 
(transition temperature (7'c) of 1:2° K.) on to glass, 
about 


are 


exposing it to air to produce an oxide film 
2» A. in thickness, and superumposing an ¢ vaporated 
laver of a s cond superconductor sur h as lead (tran 
sition temperature of 7-2° or indium (transition 
temperature of 3:4 K.). The relationship between 
current (1) passed and voltage (V) applied across the 
particular interest below 
2 1 mV., having a 
for which d//dV is negative—-reminiscent of an Esaki 
(tunnel) diode for a voltage 2 V. Analysis of 
the relationship has enabled estimates to be made of 
the distribution of states of electrons in the super 


then 
voltages around 
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K. at region 
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conductors, and of the small energy-gap which 
modern theory postulates as a characteristic of 
superconductors ; values of the gap of 4-3 kT’. and 
3-6 kT. are quoted for lead and indium, respectively 
The region of negative resistance disappears when 
either metal of the sandwich is taken above its 
transition temperature ; an applied magnetic field, 
by its control of 7, can therefore modify the J/| 
relationship, and at 1° K. the current passed by one 
sandwich for an applied voltage of 0-2 mV. could be 
changed by a factor of 10°. These effects thus make 
possible active devices capable of amplifying, and of 
acting as bi-stable switches. 


The Torald Sollmann Award in Pharmacology 


Wyetnu Laboratories of Philadelphia have estab- 
lished the Torald Sollmann Award in Pharmacology 
to commemorate the pioneer work in the United 
States of Dr. Torald Sollmann in the fields of 
pharmacological investigation and education. The 
lorald Sollmann Award consists of 2,500 dollars and 
a medal, and will be awarded for significant con 
temporary contribution to the advancement and 
extension of knowledgo in the field of pharmacology. 
The Award is open to all scientists working in the 
tield of pharmacology including, but not limited 
to, individuals from academic institutions, founda 
tions, government and = industrial and research 
organizations, regardless of age, sex or nationality 
It will be given for originality and uniqueness of ap 
proach as well as development of the new concepts, 
theories and techniques which constitute a definite, 
mature and significant contribution to the extension 
and advancement of contemporary pharmacological 
knowledge. Not more than one Award will be made 
annually. Nominations for the Award must be sub 
mitted to the seeretary of the Society (who is at 


present Prof. R. M. Featherstone, Department of 


Pharmacology, University of California, San Fran- 
22) to be forwarded to the Chairman of the 
lorald Sollmann Award Committee not later than 
January 15 of each year to be eligible for con. 
sideration for an Award during the ensuing year. 


The first Award will be made at the 1961 autumn 
meeting of the Society in Rochester. 


erco 


University News : Birmingham 


Tue following appointments have recently been 
made: G. R. Izaak, to be research associate in nuclear 
physics in the Department of Physics; Dr. C. F. 
Wells, to be lecturer in the Department of Chemistry : 
Dr. F. Bakhtar, to be lecturer in the Department of 
Mechanical Engineering: R. H. Hollier, to be Tube 
Investments Senior Research Fellow in the Depart 
ment of Engineering Production; Mr. J. W. Fortey. 
to be lecturer in the Department of Civil Engineering : 
Mr. D. E. N. Davies, to be Associated Television 
Fellow in the Department of Electrical Engineering ; 
Mr. B. Henderson, to be William Gibbins Research 
Fellow in the Department of Physical Metallurgy 
Dr. A. I. Rees, to be Imperial Chemical Indus- 
tries Follow in Ceophysics, in the Department of 
Dr. C. FE. Rowe, to be Caroline Harrold 
Department of Physi 


Cleology 
tesearch Fellow m the 
ology 


Edinburgh 


He following have been appointed to lectureships : 


T. D. Patten (engineering) and Mr. T?. C. Maleolm 
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(forestry). Dr. J. L. Holmes and Dr. A. J. Charlson 
have been appointed Imperial Chemical Industries 
Research Fellows for three vears. 


London 


TrrLes of professor in the University of London 
have been conferred on Dr. N. A. Barnicot (physical 
anthropology), in respect of his post at Universit, 
College; Dr. L. F. Lamerton (biophy SiICS as applied 
to medicine), in respect of his post at the Institute of 
Cancer Research: Royal Cancer Hospital. Titles of 
reader in the University of London have been 
conferred on Dr. R. H. Garstang (astronomy), in 
respect of his post at University College ; Dr. M. K 
Wells (geology), in respect of his post at University 
College. Dr. M. D. Milne, lecturer at the Postgraduate 
Medical School of London, has been appointed to the 
University chair of medicine tenable at Westminster 
Medical School. 

The following appointments to readerships have 
been announced: Dr. F. A. Goldsworthy (applied 
mathematics), tenable at Queen Mary College as from 
January 1, 1961; Mr. E. J. Ambrose (physical 
chemistry), tenable at the Institute of Cancer 
Research : Royal Cancer Hospital; Dr. R. Creese 
(physiology), tenable at St. Mary’s Hospital Medical 
School; Dr. L. Miles Jackman (organic chemistry), 
tenable at the Imperial College of Science and Tech 
nology; Mr. M. J. Way (applied entomology). 
tenable at the Imperial College of Science and Tech- 
nology ; Dr. G. M. Timmis (chemistry), in respect. of 
the post held by him at the Institute of Cancer 
Research: Royal Cancer Hospital; Dr. C. R 
Webb (mechanical engineering), in respect of 
the post held by him at Queen Mary College :; 
Dr. H. I. Winner (bacteriology), in respect of the 
post held by him at Charing Cross Hospital Medical 
School 


Announcements 


Sirk HinsHetwoop, Dr. Lee's professor ot 
chemistry in the University of Oxford and past 
president of the Royal Society, has been awarded 
the Medal for 1961 of the Society of Chemical 
Industry. The Medal, a senior award of the Society. 
8 presented every two vears for conspicuous services 
to applied chemistry by research, discovery, in 
vention or improvements. 


Dr. WittiaM O. BAKER, vice-president of research 
at the Bell Telephone Laboratories, has been elected 
to the Board of Trustees of the Rockefeller Institute 
Dr. Baker is also chairman of the National Science 
Information Council. 


THE five hundred and seventy-seventh meeting of 
the American Mathematical Society will be held at 
Hunter College, New York, N.Y., on February 25 
Further information can be obtained from Everett 
Pitcher, American Mathematical Society, 190 Hope 
Street, Providence 6. Rhode Island 


A syMpPosiuM on “Temperature —its Measurement 
and Control in Science and Industry” is being jointly 
sponsored by the American Institute of Physies, the 
Instrument Society of America and the National 
Bureau of Standards. The symposium will be held 
at Columbus, Ohio, during March 27-31. Further 
information can be obtained from V. W. Sikora. 
Instrument Society of America, 313 Sixth Avenue. 
Pittsburgh 22, Pennsylvania 
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THE FORM OF NEW UNIVERSITIES IN BRITAIN 


P EXHE second session of the Conference of Univer 

| sities of the United Kingdom, held in London 
on December 10, discussed the problem of “New 
Universities”. 

In the first half of the present century the growth 
of the number of university students has been com 
paratively slow in Britain, and the creation of new 
iniversity institutions has depended largely on local 
nitiative and finanee. The university colleges have 
had to depend mainly on students from their im- 
mediate region, and their academic staff have had to 
work to the curricula and examinations of their 
parent, the University of London. 

In the past few years the situation has 
radically transformed; the establishment of the 
University College of North Staffordshire, with 
frankly experimental ideas, set the tone, and con- 
siderations of national prestige, the popular demand 
arising from new prosperity, and the demands of 
industry and defence have all contributed to a change 
whereby new institutions can be established with 
almost 100 per cent State aid for buildings, equip- 
ment, and salaries, and institutions which will be free 
to plan and control their own courses and which will 
be free to experiment as boldly as they wish. These 
institutions are receiving abounding goodwill and 
assistance, from the University Grants Committee, 
local authorities, industry, other cultural institu- 
tions, the general public and the staffs of existing 
through the Association of University 


been 


universities 
Teachers. 

The two main addresses of the conference had a 
contrasting form, that of Mr. J. 8S. Fulton, principal 
of the University College of Sussex, dealing with the 
solutions of the problems of siting, staffing, curricula 
and policy as they were being worked out in practice 
ind planning, and that of Prof. L. C. Sykes, of the 
University of Leicester, who spoke of the underlying 
principles which should guide a new university. 

Mr. Fulton presented three main topies for dis 
cussion, namely, siting, size and function. The first 
topre appeared to ofter two solutions, apart from 
considerations of population distribution : either the 
new university shoukd be placed in some town like 
York, where there are already many other cultural 
nstitutions, or in some area with few in the hope 
hat it would become the focus of cultural growth 
Size would depend on two considerations : a minimum 
number of teachers to cover essential subjects would 
be 300, with a staff-student ratio of 1 to 10; this 
would give a minimum student body of 3,000. The 
maximum number would depend on the extent to 
which teaching methods and residential provision 
would offset the disalvantages of larger 
numbers. Mr. Fulton thought that new institutions 
should grow rapidly, and he hoped that Sussex would 
reach 3,000 in ten years. 

Mr. Fulton that the growth of the student 
population and the new careers open to graduates 
require a new approach to teaching ; he asked if 
devoted primarily to the development ot 
scholars are necessarily appropriate to the ‘new 
student. At Sussex they are planning courses 


social 


said 


COUTSCS 


on lines which owe something to the experience 
of North Staffordshire. The courses in science 
have yet to be planned in detail, but im arts they 
are proposing a combination of an introductory 
first-year course with an intensive study of a subject 
in, not a department, but a ‘school’. At. first 
there are to be schools of European studies, English 
and social followed with 
a school of international studies. In science, they 
are considering following the Cambridge pattern, 
with two main subjects examined at the end of 
three years, with like the history or 
philosophy of science, with a further year in one 
subject for specialists. He hoped to see the deve lop 
ment of courses that would link the faculties, biology 
with psychology or sociology with applied science. 

Finally, Mr. Fulton said that he considered teaching 
should be based on some kind of tutorial system, 
which creates a close personal relationship between 
the teacher and the student. 

There was much agreement in principle in the 
second address, by Prof. Sykes; but he also raised 
matters which provided much of the framework for 
the discussion which followed. 

Education as a preparation for life rather than 
primarily as a professional training should be the 
aim of a new university, and to achieve this the 
university should devote energy to preparing the 
student’s mind to use his course before he left school. 
This should be done through parents and teachers, 
as well as by means of mass media. 

The problems of teaching for the citizens of the 
‘Affluent Society’, who need more to contro! tech- 
nology than to develop it, would depend on the 
attitude of mind of teachers. ‘Teaching must no 
longer take place in the interest of the 
academie staff, and research must no longer be the 


studies studies, to be 


subjects 


second 


main criterion of academic worth. Successful teaching 
would depend in part on tho creation of a com- 
munity of learning in which domestic, architectural 
and landscape planning would be important, and in 
part on the development of a close personal relation- 
ship between the student and the teacher through 
forms of tutorial teaching. In the discussion that 
followed, these points were taken up by the Arch- 
bishop of York, Dr. Ramsay, who saw the aim of 
universities as being the promotion of new 
prerequisite of the training of the 
the wholeness of 


new 
knowledge as the 
imagination and 
understanding. 
The question of the priority of teaching over 
research was a matter about which the conference 
disagreed, and both Prof. W. F. K. Wynne-Jones, of 
Durham, and Prof. P. J. Hilton, of Birmingham, 
argued that successful teaching depends on research, 
and that the two are not necessarily competing but 


creation of a 


complementary . 

Another topic raised by Prof. Sykes which was 
widely discussed was that of the full participation of 
all the academic staff in the governing of the in 
stitution. He stated that if policy affects all, all 
should participate in its creation and that full 
information is the basis of loyalty. 
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This pomt was taken up m diseussion by Prof 
1. M. Cameron, of Leeds, who spoke of the importance 
of popular sovereignty and the 


Mr. T. G. Miller, of North Staffordshire, and Mr. H 
Maddick, of the Association of Univ: rsity ‘Teachers, 


supported these arguments, and the former urged the 


ending of the distinetion between ‘professorial’ and 
non-professorial’ teachers 

The problem of the independence of the 
imstitution was raised by Prof. Sykes, and he emphas 
ized the need for loeal financial and other support 
In this he was supported with evidence by Prof 
\. K. Stout, of Sydney, and Prof. J. E. Corry, the 
viee-principal of Queen’s University, Ontario, both of 
whom dealt. with some of the problems of political 
control. A reassurance was offered on this 
by Viscount Mackintosh of Halifax, who deseribed 


new 


matter 


N enterprising and successful symposium, con- 
Asia Science 
Co-operation Office, was held at Goroka, New Guinea, 
during September. It was brought to fruition through 
the generous hospitality of the 
Papua and the Territory of New Guinea and 
inremitting efforts of S. Womersleyv, chief of the 
Division of jotany, Depart ment of Forests, Lae 
Thirty dek attended Australia, India, 
Indonesia, Malaya, Philippines, Sarawak, Singapore, 
Thailand, Great Britain, the United States, the 
lerritory of Papua and New Guinea, and the South 
‘I h ‘Te 
Territory, among whom Mr 


F vened by the Uneseo South East 


tl 


from 


Pacific Commission also twelve observers 
from the H. VP. Seale, 
district commissioner of the Eastern Highlands, was 
elected president of the symposium. Delegates arrived 
at Port Moresby, and on September 14 they were 
taken by charter-plane across the high mountains to 
Goroka at an altitude of 5,000 ft. Any doubts about 
the suitability of the site were soon dispelled by the 
comfort of the Goroka Hotel and the warm welcome 
In these inspiring 


were 


from the district commissioner. 


surroundings, old in their display of the effects of 


early man in the valleys and on the mountain-sides, 
befitting the topic of the symposium, and new in the 
post-war growth of the administrative centre, a 
vigorous speech from the assistant administrator, Dr. 
1. T. Gunther, on behalf of the administrator, 
Brigadier D. M. Cleland, inaugurated the symposium. 
It was time, he said, to end not only the wars of man 


on man, but of man on beasts, and of man on 
vegetation He struck a theme which foreed itself 
into the chief recommendation of the meeting. The 
srandeur of Nature, the poverty of man, and the 


ideal of human rights surged into the panorama, for 
the object of the symposium was to bring together 
administrators, 


Asia 


wriculturists, botanists, foresters, 
wmthropologists and geographers in South East 
and tropical Oceania 

Thirty-six papers had been presented and dupli 
cated for previous study, and an efficient secretariat, 
brought from Port Moresby, reported the discussions 
First, the physical and human backgrounds of 


IlIness prevented 


im full. 


the humid tropies were considered 


dangers of oligarchy. 


IMPACT OF MAN ON THE VEGETATION OF THE HUMID 
TROPICS 


Administration of 
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Norwich by th 
general publi 


the wide range of support given to 
University Grants Committee, by the 
industry, commerce and the arts in the 
counties of Norfolk and Suffolk 

In contrast to the ideas of Mr. Fulton and in suy 
port of the thesis of Prof. Sykes, Prof. W \. ¢ 
Stewart, of the University College of North Stafford 
shire, suggested that slow growth might in fact be the 


and by 


prerequisite of the development of successful inter 
that his 
ten years 


courses, and he pointed out 
has after 


disciplinary 


institution mow students 
growth. 

The sense of the conference it had no formal! 
resolutions or conclusions—that education in the new 
universities’ should be liberal rather than technica! 


sense, and should educate the whok 


was 


in the narrow 
man, or woman, for life rather than for a career 


Prot. W. A. R. Wikramateleke 
giving the opening discourse, and in his place ih: 
aspects of climatology were presented by Prof. J. M 
Blaut (Yale University), « and 
Dr. F. R. Fosberg (National Research 
Washington), and of vegetation by 

W. R. Geddes (University of Sydney) 
a& sympathetic approach to the human 


(Singapore) tron 


f soils substrata by 


Couneil, 


with 


mvself 

followed 
background. 
based particularly on his researches in Indo-China and 
Sarawak ; he emphasized the ‘ce’ in Uneseo as the 
all important socio-cultural eleme nt ol human eo 
munity and, indeed, the The 
topic, on the selection and cultivation of foods by 
Barrau (South 


mark of man second 
early man, was introduced by Dr. J. 
Pacific Commission). He explained how early man 
was a practical geneticist selecting by taboo which 
and valuabk 


prevented misappropriation loss of 
plants, thereby preserving the better vielders in the 
multitude of wild variety ; the procedure was in 
striking contrast with the tendency to exterminat: 
the valuable beasts. He was directing his studies to 
the problem of the bread-fruit tree, so widely culti 
vated in great variety, yet so obviously wild in New 
Guinea and the Melanesian islands. This important 
plant, too massive for interpretation in the herbarium. 
had to be studied in the arboretum, on which task 
he was bent. The problem of the sweet potato. 
chased by the peoples of New Guinea from valley to 
valley in almost maniacal destruction of the forest. 
raised considerable doubt on its supposed American 
origin. Fosberg presented his ideas on the origin ot 
the coco-nut as a cultigen, the ancestral form of which 
botanists had not vet adequately contemplated. My 
G. P. Keleny (Port Moresby) gave a detailed account 
of the basie food-crops of New Guinea. Dr. M. J 
Meggitt (University of Sydney) explained his work 
on the native agricultural methods of the Western 
Highlands, showing the readmess with which new 
food-crops may be taken up. Mr. W. L. 
(Department of Agriculture, New 
paring the effeets of indigenous agriculture on soil 
erosion and soil-deterioration with those of land-slide 
the damage su} 
well 


Conro\ 


in com 


in forested country, considered that 
posed to be caused by deforestation micht 


rag 
wes 
f 
~ 
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ot Caswarina im 
re-afforestation soil-renewal in the Highlands 
Dr. FE (Manila) related how the War 
had caused many new food-plants to be taken up m 


instanced the value 


sverated. Hi 


and 
Quisumbing 


the Philippines 
thre discussion on the 
effects of fire To the Highlands 
presented endless deforestation followed by grassland 
ancl burning The Vv were vyrateful to Mr 
W. Julius (Port Moresby) for his careful analysis 
ve lan l rights and 
Achieved ith the 


and now acce 


prolona il 
roost dk lewates 


neessant 


explanation of this 


first place by ting r-ruails 


mad stones. erated by trenching 

love of 
evidence in New 
Never 


r 


knives amd mi 


for fun, ve “oo was litth 
if deterioration into desert conditions 

ther the 
crassiland caused a lower rainfall 
followed the wake of the gold 
Bulolo district The discussion 
abundance observation, the thicl 

lack of 


im 3 discourse on 


the question Was Ta sed whe 
est by 

as certainty 
redgin in the 
vealed the 
conmyectul serentifie 


grasslands, 


the 


Fourthly, 
Brisban opened the on 


by the 


Bryan 
‘ts of grazing animals of early 
mam. Ne CGiuinea was a great Africa 
Deforestation led to vrasslands, but the absence of 


clommestu 
eontrast t 
any indigenous vrazing animals was reflected even in 
the reluctance among natives to adopt cattle-farminy 
Though all under native agriculture. 
here was so little flesh. Anthropologists joimed with 
verieculiturists im presenting this problem of induced 
hastoralism, extending into tropical Oceania, as a 
concern for Uneseo. A paper on the 
status of the pig in New Guinea was read by Julius 
on behalf of Mr. T. Aitcheson (Port Moresby). 
Fitthly, the effects of shifting cultivation on the 
vegetation of the humid tropies were considered, 
ar. J. A. R. Anderson (Sarawak) described the 
carefully planned experiment on regeneration of 
cleared areas Which was in progress in Sarawak. 
Contributions were made by Dr. I. Y. Carey (Malaya) 
on the methods of the Temiar people, by T. Smitimand 
Thailand), E. Quisumbing (Philippines), Y. Satyan 
arvan (India) and D. J. Kingston (Port Moresby). 
What had been an economical evele for soil-regenera 
countries to be becoming 


Zrass 


became 


remarkable 


tion seemed now in all 
mneconomical as increasing population shortened the 
fallow-period through the demand for more land in 
Vise It was much regretted that no observer from 
the Food and Agriculture Organization had been 
able to attend this meeting 

Sixthly. there was a discussion on the nature of 
secondary plant-commiunities arismg from the activity 
Fosberg introduced the subject: with 
a general review of such communities. Dr. R. G. 
Robbins (Canberra; outlined the his 
researches on the New Guinea grasslands ; the full 
publication of this work will be instructive 
Mr. J. J. Havel (Rabaul) gave two valuable papers 
on his experimental approach to forest regeneration 
in eastern New Guinea. Mr. E. C. G. Gray deseribed 
the remarkably efficient svlviculture of mangrove- 


forest developed on their own by the natives m the 


ot carly man. 
results of 


most 


of Papua. 

Lastly, the social and economic aspects of early 
Mrs. 
over 


man’s action on the forests were considered. 
KX. V. Bailey described the dire effects of 
population in the denuded limestone country of Java. 
iKKeleny deseribed the land-use patterns in Java. Dr. 
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L. Polunin (Singapore) discussed the aspects of lumen 
health and disease under 


tend to 


conditions of shifting culti 


vation which prevent intensification of 
parasitic attack 

This svmposium touched on many vast problems, 
of both pure and applied 
SCIENCE The delegates were, indeed, grateful to Mr 
L. Mattsson. director of the Unesco South East Asia 
Co-operation Office, for his help in enabling 
this huge 


and to 


requiring the attention 


ScLence 

them to eseape from = their isolation im 

ad 


mm such fe 


resolutions to 


region, to 
formulate ima co What the 
considered to be the 
Herein they 
bs the hospitality of the Administration 


most urgent ters for imvest: 
spall measure 
head 


and 


were a 
which 
by il 


two macnificent 


land-rover to enable them to se natural vegeta 


scemery, the happy 
indeed, the fin Adminis 
in the Highlands of the Territory. W* 
are mal Mt Wilheln 
cial valleys, and 


We pienicked 


were the 


tion, the grand mountain 


peoples and, work of the 
tration itself 
flew im the early morning 
15,400 ft 
many peaks in a cloudless sky. 
Nothofaqus forests We 
Kundiava the Upper 
Halstron 
where birds-of-paradise are 
bred -and what an ornithological field-station it 
would make. Mr. Womersles took the 
Kainantu, whence they visited the agricultural station 
at Aivura on the to the seenic junction of the 
tamu and Markham valleys, and they 
along the great Markham valley im a spectacular 
flight to their destination at Lae. Dr. Meggitt took 
the anthropologists and geographers to the northern 
district of Madang. Some of us stayed on in the 
busy verdant town of Lae on the shore of the Huon 
Gulf and enjoyed the beautiful Botanie Garden, 
which is under the direction of Mr. Womersley. It 
was a delight to find this seat of learning. Started 
on August 1, 1949, from a waste of wild sugar-cane. 
it now covers some 120 acres of lawns, flower-beds, 
plant-houses, woodland, and wooded streams. The 
new office and herbarium, which are planned, will be 
the Mecca of Melanesian botany, and the next ten 
years should see the perfection of the first. Here. 
several of us, from different lands, walked and talked. 
consolidating the symposium ; as 
Fosberg sagely remarked, a requisite of a delegate to 
such a pioneering conference should be his ability to 
stay a while and contribute to the knowledge of the 


and its alpine slopes, oh 


ruests of hie 
township ot 


Chiobu We visited the 
Fauna Trust at Nondugl, 


beautiful 
property of the 


botanists to 


was 


were taken 


our Views on 


eountry. 

The eight resolutions concerning South East Asia 
and Tropical Oceania directed to Uneseo dealt with 
the for: (1) the study of plant 
communities produced by human disturbance of the 
tropical forest ; (2) the promotion of ethnobotany 
3) the effeets of alien civilization on primitive 
peoples ; (4) the study of the vegetation of limestone 
formations, so susceptible to destruction by fire and 
other causes ; (5) the urgent need for programmes of 
consideration of natural resources ; (6) the study of 
root. physiology im the furtherance of soil science ; 
(7) research imto the socio-economic adaptation of 
(8) the convening 


needs secondary 


recently contacted native people ; 
of another symposium within the region of the South 
East Asia Science Co-operation Office in view of the 
stimulus given already to scientific and cultural 
understanding by the previous ones. 

E. J. H. CORNER 
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FESHE third mternational symposium on 
| Chromatography to be 
Discussion this 
njunetion with the Society for Analytical hemistry, 
vas held at Edinburgh during June 8 10. More than 
160 delegates attended the meeting, of whom more 
Three excellent racep 
trons provided by the Organizing the 
Lord Provost of Edinburgh and the British Petroleum 


Chromatography Group, 


than 160 were from overseas 


Comraittee, 


Co. were held in the evenings Other items that 
added interest to the meeting were an instrument 
exhibition showing recent developments in com 
mercial gas-chromatographie equipment, and visits 


to local industries arranged for the Saturday following 
the symposium 

The divided three 
\pparatus and Technique, Theory and Application, 
and General Applications, each being introduced by 
a well-known authority in the field. Preprints of the 
twenty-nine read 
before the meeting, so authors had to pont out only 


Was into SECTIONS, 


papers were issued ta delegates 
the highlights in their papers, thus giving more time 
for discussion. The full proceedings, edited by 
RK. P. W. Seott, will be published by Butterworths 
Scientific Publications later 

The symposium began with a welcoming address 
by Prof. E. L. Hirst, of the University of Edinburgh, 
who described the impact chromatography had made 
Dr. A. T. James, chair 


man of the Gas Chromatography Discussion Group, 


on research in recent years 


yave the opening address, outlining some of the more 
significant lines of research being currently followed. 
\ report on the recent activities of the East German 
Working Group was read by Mr. H. P. Angele. 

In the introductory the first 

\pplications and Technique”, R. P. W. Scott pointed 
where there still much 
wmong gas chromatographers. He emphasized the 
need for further work on column design, detectors 
und recording methods to improve both the speed 
and accuracy of quantitative analysis. 


lecture to 


out areas was controversy 


‘The recent very sensitive hydrogen flame and argon 
detectors were the subject of the first 
Onkiehong and D. H. Desty reported 
out on the flame ionization 
the optimum design and 
operating conditions. Both coneluded that the con 
struction of the detector was not too critical except 
where the highest Similar 
results were found by R. C. Condon, who in addition 
compared the two ionization detectors. J. E. Lovelock 
invest iwated the «k and operating parame ters of 
the family of argon detectors. The triode detector, 


jonization 
nvestigations carried 


detector to determine 


sensitivity is required. 


the most recently introduced, has a sensitivity of 
10-" gm./see., about a hundred times better than 
that reported for the flame ionization detector. The 


wnsitivity of all the argon detectors was found to be 
considerably reduc ed by the presence of trace amounts 
of hydrogen, nitrogen, oxygen, carbon dioxide and 
in the argon 
differential 
Matou ek 
Most of the discussion following the papers centred 
around the flame 


water \ comparison of integral and 


ionization detectors was made by 8. 


Many workers 


mnization detector 
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gave details of their own particular design, and 


appeared that thick-walled jets which remained cool 


were preferable to those that glowed at red heat 
F. van der Craats described how the linearit of the 
detector could be improved by using a cage rather 
than a disk as the upper electrode, and D. H. Dests 
stated that a small increase in sensitivi could be 
obtained by the addition of argon, nitrogen or oxygen 
to the hydrogen supply 

\ disadvantage of the hydrogen flame-ionization 
over the argon detector is that an expensive in 
pedance converter must be used to measure the low 


ionization currents produced. L. Onkiehong suguested 
that it may be possible to overcome this bv the use 
of an a.c. polarizing potential (~ 100 e¢.p.s.) applied 


between the jet and a third electrod> situated bet ween 
the jet and collector. By thi: 
signal would be obtained at the collector which could 
he amplified by conventional hods. J. Smith 
gave details of an inexpensive amplifier using 
cathode follower that was adequate where the highest 
sensitivity was not required. 


means a pulsed d. 


An important feature not given sufficient attention 
by the majority of workers detector 
performance the determination of 
factors for compounds of different 
whether any correlation exists between response and 
molecular structure. Difficulties in low 
known concentrations of may be partly 
responsible for this, and the method for obtaiming 
accurate concentrations down to 10-5 
by D. H. Desty should fuller work to be 
earried out in the future. Although no simple cor 
relations were found in the papers read, in the dis 
cussion R. C. Condon pointed out that for the series 
of halogen compounds and tri-chloro 
methane the re sponse of the flame ionization detector 
was proportional to the amount of hydrogen in the 
molecule, and F. Schild had found that the weight 
response for a number of oxygenated compounds was 
proportional to the product of the peak area and 
molecular weight. Both H. M. MeNair and F. van 
der Craats compared the response factors that they 
had determined for hydrocarbons with those obtained 
by D. H. Desty and L. Onkiehong. A wide variation 
in relative response factors was apparent, and it may 
well be that these factors depend very much on the 
design and conditions under which the 
operated. 

The question of detectors of low concentrations ol} 


Investigating 


type, to see 


obtaining 
Vapoul 


molar described 
enable 


mono-, di- 


detector 1s 


permanent gases arose, and T. B. Kent deseribed 
how by using argon containing a few p.p.m. of 


acetylene as carrier gas concentrations of permanent 
gases in the p.p.m. region could be deteeted by the 
decrease in background signal produced. The 
of the gas-discharge tube for the determination of 


List 


small concentrations of impurity gases in argon was 
the subject of a paper read bv B. Riley, and several 
industrial applications for an instrument of this typ: 
were outlined. 
Following the 
turned to other developments in apparatus and tech 
nique. J. Boeke deseribed the use of a modified form 
of frontal analysis in which the sample is continuously 


discussion on detectors, attention 
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ntroduced into the column considerably diluted in 
an inert carrier gas, and gave details of a detector 
rangement that enabled curves approaching differ 
rather than the integral to be 
obtained. T. Halasz deseribed an integrator based on 
a new principle having a rate of 1-8 million 
pulses per minute for a full-seale recorder deftlexion 


ntial usual records 


count 


ind which may be adjusted to correct automatically 
calibration factor of the substance detected 
high-speed recording 
stem, using a long persistence eathode-rav oseillo 
i bv R. P. W. Seott, and its value 
or recording fast separations ilha hy 
traces showing separations carried out in less than 


tor the 
\ comparatively mexpensive 
cope, was deseribe 
trated everal 
pin 

The section, Theory and Application 
ntroduced by M. J. E. Golay, who discussed the 
relative importance of resistance to mass transfer im 
the liquid and gas phases with packed and capillary 
columns. He deseribed how it should be possible to 
obtain lower height equivalent to a theoretical plate 
alues bv 
columns without increasing the distance across which 
This could be 


next wai 


inereasing the surface area of capillary 


he solute molecules have to diffuse. 
whieved by covering the inner wall of a capillary 
olumn with a finely divided clay before coating, and 
the improvement was demonstrated by showing a 
peak obtained for benzene before and after treating 
a eolumn in this manner. 

Capillary columns were the subject of the first two 
papers in this and of the 
unportant operating and design features for achieving 
high efficiencies and high speed of analysis were 
reported by RK. P. W. Scott and A. Goldup. Both 
of column diameter. film thick 
ness and the height equivalent to a 
theoretical plate linear gas velocity 
pared experimental results with those predicted by 
the Golay theory. R. P. W. Scott was able, by using 
carrier gases of different diffusivities, to show experi 
in accord with theory, the contribution 


seetron, mvestigations 


diseussed the effect 


carrier vas on 


curve and com 


mentally that, 
trom resistance 
the total height equivalent to a theor ‘tical plate was 
vreater than that due to mass transfer in the liquid 
phase for solutes that are well retained. In general, 
a fair agreement between theory and experiment was 


to mass transfer in the gas phase to 


found at gas velocities corresponding to the minimum 
height-equivalent to a theoretical plate, but at higher 
velocities the agreement was less satisfactory. M. A. 
Khan suggested that this may be due to the absence 
in the Golay equation of a term accounting for inter 
facial resistance between the gas and liquid phases, 
and reported that he had recently published a@ note’ 
discussing this effect 

Examples of the efficiency and speeds of analysis 
achieved on capillary columns were reported by A. 
Goldup. Using a 600-ft. glass column, an efficiency 
of 300,000 plates had been obtained for a well-retained 
solute, and the separation of sixteen out of a blend of 
seventeen octane isomers was given as an illustration 
of the resolution attainable. The potentialities of 
capillary columns for high-speed analysis were demon 
strated by chromatograms obtained using a recording 
system having a time constant of only a few milli- 
seconds, which showed the separation of a blend of 
nine heptane isomers in 58 sec. and a simple four- 
blend in 1 P. Quinn presented 
equations derived theoretically defining the 
eonditions to achieve the minimum time of analysis 
these with experimental data 
of linear gas velocities 


component sec. C. 


best 


and 
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supported 


basic premise using 
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higher than the Op eriticized by 
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the twe } 
Hawk 
maximum Operatin 


Valuable 


and 


ot 


the first papers ol 


which 


of station 


discuss «l factor» 
temperature 


data several stationary 


addition the 


on 


phases were given, in use of sub 


tituted borazoles at h rh te mperatures Was 8 ivvested 


Structural analvsis of liwdrocarbons by capillary 
vas Chromatography im connexion with the methylene 
orm ree the subject pre 
ented by M. C. Simunon Che author described how 
by sunply treating parathn hydrocarbons with diazo 
irradiation mixture 

earbon number could be 
the ol for 
data inaccessible 


retention volume results 


mseri thon wa ol paper 


under ultra-violet 
homologues of one higher 
and illustrated 
retention 


methar 


obtained, value this 


obtainmg volume on 
For example, 


for 


hydrocarbons 
had been obtained 
from six readily available octanes. 
interesting separation reported by the author was 
that. of the diasterioisomers of 2,3,4-trimethylhexane 
In the discussion that followed, J. F. Smith described 
the separation of an alcohol and a sulphide into 
meso- and dl-forms by gas chromatography. 
Progress on large-scale preparative columns was 
also reported at the H. Huytens 
described how the loss in efficiency with 
preparative columns of large diameter could be attrib- 
uted mainly to column packing. By carefully filling 
columns so that radial diffusion is large and axial 
diffusion small, height to a theoretical 
plate value of 2 mm. could be obtained with 3-in 
diameter columns capable of handling samples up to 
lym. The use of preparative scale chromatography 
for examining complex organic materials was reported 
T. Johns. 
Details of tor 
retention volume data were given in a paper presented 
by R. Adlard Specific retention volumes for 
cyclohexane and benzene on dinonylphthalate at tem 
peratures to 110 © used to determine 
excess partial molar thermodynamic funetions For 
both stigated the excess partial mola 
entropies found to be the predominant ca 
of the departure from ideality In 
contribution to the discussion, J.C. Winters described 
some obtained by R. L. Martin in which 
marked changes in the specific retention volume 
phases had 
for this, R. L. Martin 
adsorption of the solute 
phase contributes to 


branched 
One particularly 


TLOTLATLOS 


symposium. F. 
observ ed 


equivalent 


by 


an apparatus obtaming accurate 


from 48 were 


systems mve 
were Lise 
“an mteresting 


results 


for hydrocarbons on polar stationary 
been observed. To account 
had that 
the surface of the stationary 
the retention of the solute as well as solution if the 
stationary phase, and had shown that the former 
becomes of increasing Importance 4s the percentage 


suggested on 


of stationary phase decreases. 

The final papers presented in the section “Theory 
and Application” were by C. G. 5. Phillips and his 
co-workers. They described the of transition 
metal complexes and saturated solutions contaming 
free undissolved tri-o-thymotide as stationary phases 
The latter compound is of particular interest since it 
forms inclusion compounds with molecules of restrieted 
width. By comparing retention data obtained for 
tri-o-thymotide with that for di-o-thymotide which 
does not form such complexes it was shown that the 
former selectively retards straight-chain compounds 
The application of complexes of this type to give a 
separation according to molecular shape appears to 
be a most promising extension of gas chromatograph. 


use 


ied 
| 
a 
; 
7 
wy 
B 
<u 


Che tinal day, devoted to “General Applications © of 
yw A. I. M 
Keulemans, who described scene of the results, using 
chromothermoygraphy, obtamed by Prof \ \ 
Zhoukhovitsky in the U.S.S.R $y passing & Ting 


furnace along the colurmm during elution of the com 


ras chromatography, was introduced 


ponents it is possible to obtam symmetrical peaks 
ising gas solid chromatography at high sample con 
entratioms The technique enables samples of wick 
boiling-range to be examined, and has the added 


vivantage that the temperature gradient and speed 
of the furnace offer additional parameters tor cor 


rolling the separation 


The morning session was concerned mainly wit! 
thee ras chromatout aphy of morvuane compound 
Following a by Freiser describing the 


eparation of the volatile chlorides of tin, titantun 
obium and tantalum at 200°C. on a ‘Chromosorb 
olumn coated with squalane, A. I. M. Keulerman 
entioned that he had also separated volatile met 
chlorides on an aluminium chloride-coated carbon 


column at temperatures up to 350° ¢ Both W. W 
Brandt and J. Janak reported separating metals in 
the form of their acetylacetonates 

The chromatography of corrosive morganic halogen 
ompounds was the subject of two papers zx. 
Phillips employed a polyte tratluoroethvlene capillary 
olumn coated with “Kel-F’ oils to separate mixtures 
of hydrogen fluoride, chlorine and chlorine trifluoride 
\ hydrogen-tlame ionization detector, in which a 
platimurm rng was maintained ut red heat im the 
lower edge of the flame, was found suitable for 
detecting such inorganic compounds Details of an 
ipparatus meorporating & katherometer and auto 
matic samy ‘ing valve, developed over number of 
vears for th analysis of plant streams contaming 
highly reactiy, inorganic halide vapours, were given 
m paper by +. Iveson 

Many other new and interesting applications of gas 
chromatography were described. J. Tranchant gave 
some results on the use of gas-solid chromatography 
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for the qualitative and quantitative wnalysis of mix 
tures containing nitrogen oxides, and D. W. Hill 
described the application of gas chromatography to 
amesthetic research. An illustration of how detailed 
information on gasolines may be obtained by a com 
bination of liquid-solid and gas-liquid chromato 
graphy was illustrated by a number of chromatograms 
in & paper presented by S. 'T. Griffiths. C. G. Seott 
gave details of a method for mvestigating the stabilit, 
of white oils. The oxidation products of low molecular 
veight are eluted with a stream of nitrogen, condensed 
in special traps and examined chromatographically 

In a discussion in which retention volume data 
vere mentioned, J. F. Smith outlined a useful prac 
tical method for X pressing all retention volume data 
relative to one standard ‘theoretical’ monan: 

In connexion with work on compounds of hig! 
nolecular weight, J. Janak «ck seribed how the eor 
position of non-volatile materials could be mvesti 
rated by the gas-chromatographic analysis of thei 
pvrolitie products The use of esters as high-tem 
perature polar stationary phases for examining 
products encountered ino polymer production was 
diseussed by R. E. Roland-Jones, and two materials 
polvethylene glycol adipate and ethylene glycol 
distearate, were found suitable for use at 250° ¢ 
( (;. Seott stated that he had been able to elute 
hydrocarbons containing up to fifty carbon atoms 
using alumina modified by treatment with alkali 
metal hydroxides as the column packing 

In the final paper of the meeting, G. R. Boreham 
deseribed an apparatus suitable for fuel-gas analysis. 
which had as a special feature a multicell thermal 
conductivity cell that enables four columns to be 
operated in series with a detector at the outlet of 
each 

The meeting ended with an excellent summing up 
of the symposium by C. 8. G. Phillips and a closing 
address by R. C. Chirnside, president of the Society 
for Analytical Chemistry. A. GoLpue 
'Khan, M. A.. Vature, 186, 800 (LOO 


ION EXCHANGE 


N December 2. the Permutit Co., Ltd., demon 
() strated a new film entitled “An Introduction 
to Jon Exchange”. The programme was introduced 
bw Mr. Walters. who gave a brief outline of the 
development and uses of ion exchange procedures, 
mentioning im partienlar the preparation of acid 
resistant anion exchange resins. The film, which 
is in colour, commences by illustrating some of the 
uses of ion-exchange resins, including the production 
of potable water from sea water On the molecular 
scale, the structure of polystyrene based cation and 
anion exchangers is demonstrated using conventtonal 
atomic models, with the exchange process simply 
illustrated On the macroscopic scale, the hydrophilic 
nature of dehydrated resin beads is shown by wetting 
them. followed by observation of the resultant 
swelling 

The three main operations of ion-exchange are 
Here two coloured 


then examined : (a) Separation. 
organic ions in solution are allowed to flow through a 
resin column While the blue concentrates m a 
narrow band near the top of the column, the red ts 
leas strongly held. forming a wider band which could 


be eluted. (hb) Substitutios The effect of 
a solution of potassium permanganate through a resin 
column in the chromate form is shown by a change m 
the colour of the solution from purple to yellow 
ce) Removal In this case a solution of a salt 
with two coloured ions. copper dichromate, is 
allowed to flow through mixed-bed exchanger. 
resulting in the production of colourless “de-ionized 
water 

The exchange process is followed in more detail by 
combination of demonstrations using copper 
dichromate and animated diagrams of seetions 
through a resin bead in a flowing solution. A final 
survey of industrial aspects of water treatment 
completes the film. 

Colour cinematography is an ideal medium for 
showing ion-exchange experiments, and in this sense 
the film is entirely successful. Nevertheless, although 
an attempt is made to discuss the mechanism of 
ion-exchange, a more critical and scientific approach 
would have been desirable. In particular, specific 
examples, in which the equilibria involved were 
considered in terms of quantitative data, would 


7 
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have been valuable. Perhaps the most elegant use 
of ion-exchange is in the separation of the lanthanide 
and aectinide elements. This aspect is almost com 
pletely ignored. Agaim, although emphasis is laid 
on the low conductivity of “de ionized’ water, parti 
eularly by comparison with distilled water, an 
indieation that the conductivity of laboratory 
distilled water is due entirely to dissolved 
earbon dioxide and ammonia have 
out of place. Further, the ‘de-ionized’ water contains 


~iunificant quantities of orgamie Impurities, some ot 


almost 


would not been 
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them surface-active and mot detected by COMAUCEIVITS 
The film will certainly appeal to 
many potential users of tom ¢ xchange whether it 


measurements. 


will appeal to students and research workers remains 
to be seen. “An Introduetion to Ton Exchange’ ts 
a I6-10m. film with an optical sound track, and runs 


, loan to learned 


for 27 min. It is available on free 
societies. colleges and schools, industrial associations 
ete. : applications should be sent to the Permutit Co., 
Ltd., Permiutit House, enne, London 
W.4 
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SERVICE WITH OVERSEAS GOVERNMENTS 


TEM 
governments 

sued by the S 

ms uncle 
lon 
Servi vouk ot \ thi f th 
prospects as Civil 
but the examining th 
of est 
nd 
Comunittee on 
nents the ¢ 
w the cost of the 
necessary part of tl 
otheers, 
officers concerned 
For 
the additional 
officer, which stems from: the 
Vill be treated im the same 
and the cost of that part of the pension will be born: 
by the The will pay 
edueation and children’s allowances similar to those 
payable to members of the Home Cry il Service posted 
overseas, and will also meet half the 
required to enable children beim educated outside 
the territory in Visit 
their parents, or to be visited by their mother, once 
a year. The 
some compensation schemes now in foree for loss of 
career on premature retirement, or taken account of 
their cost in considering what further financial 
assistance should be given, and for future schemes 
with Govern- 


momnwealth Advisory 


al 
rovermment will 
incl if ti Tike nt. 


olumments of most expatriit 
and a fresh review of the emoluments of 
necessary m many terri 


United 
pavable to an 


ories Kingdom taxation 


purposes 
expatriate 
inducement allowance 
Wav as existimy pemsron, 


Ciovermment Crovernment 


costs 


which an officer is serving to 


Government has also contributed to 


will share the cost equally overseas 
ments. 

The scheme will come imto effeet m most territories 
on April 1, 1961, and will cover up to 21,000 pen 
sionable and contract officers overseas at a cost to 
the British Government of £12 £16 million a 
Besides all existing Colonies and dependencies, it will 
he offered to Nigeria. Sierra Leone and Singapore, and 
to Northern Rhodesia and Nyasaland, but not to the 
Bahamas. Bermuda. Brunei and Hong Kong. where. 
for several reasons, this form of help is not regarded 
as appropriate, at for the time The 
arrangements have been developed after consultation 


Vear 


least being. 
ith overseas governments and staff associations and 
vigorously 


local 


are complementary to plans beimeg 


staffing the 


they 


pursued for public services bv 


Oversea (aovernments ry 


meryv Offer ls 


officers the LeTrTritories Cores rmed, 
the value of « 
and 


be 


ilso emphasize 


It 
publicity to the Oversea 
Resettlement Bureat has alrea 
than 1.000 of the 1,710 officers registered 
vith at from duly a0 mud October 
s pointed that the Bureau could 
valuable source of man-power to industry and cor 


proposed to wive g ater 
Services which 


piace domore 
out prove Very 


particularly to export industries seeking men 


detailed 


and women with long and knowledge ot 
overseas terribories 

As regards the future, the proportion of candidat 
appointed on contract through the 
Office has increased markedly m recent years and such 
appointments constitute the great majority 
Wherever possible the British Government plans to 


obtain reeruits on loan from government departments. 


terms Colonial 


TLOW 


public corporations and local authorities, so that 
individuals can be certain of resuming their previous 
employment on returning to the United Kingdom 
It is also hoped that individual service overseas wili 
bye accepted as an asset both to the employer and 
that 
release of those 
and in re 


employers will co-operate im 
and willing to 
them on then 


employee, and 
facilitating the 


serve 


able 
overseas absorbing 
return 

Further to the above, the Colonial Office has now 
ssued the report of the Public Services Conference 
wld in London during March L 10, 1960, to exchang: 
information on measures taken or projected to build 
ip local civil services in the African territories, which 
was initially a confidential document for consideration 
by the governments Treprest nted at the conference 
All, however, have that it should bx 
published, and it has now been issued by the Colonia 
Office. 

The agenda covered the general pooling of exper 


since agreed 


ence and a comparison ot the measures adopted ; a 
of the facilities tor and universit\ 


review secondar\ 


Conference held tt 


Pp. i 
Cities 


PAL 
vi 
| 
4 
Phe White Paper 
is officers mn tec! 
issistance working party has Mien set up under Foreign 
rinanship is a mewn of exchanyin 
information and experien between departments and 
a 
orvanizations engaved in technical assistance or} 
ie \ sub-committee of this body will co-ordinat th ia 
recruitment activities of the Government for technica 
assistance posts, and the fullest consideration w ly 
ty 
ez 
an 
* 
4 
hed 
gale * Colonial Office. Report of the Public 
* Colonial Offices Service with Colonial N London: H.M, Stationery tid 
nd, 1193 ondo M. St tj 3d et ee 
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comparison of scholarships 
the exchange of 
serv ine 


includime a 
traming 


mlucation, 
schemes, 
information ; the tmnpact of 
officers ; and the 
arise from the development of ministerial systems. 
The report makes no specific recommendations for 


programmes ; 
localization on 
staffing problems which 


overseas 


zovernments to adopt, but indicates the important 
problems and the lines on which they might be 
tackled, leaving it for each government to reach its 
own decision after examining the report in the light 
of its own local conditions. 

The report suggests that each government should 
make a general review of the whole range of problems 
from the need to staff the loeal civil service 
with local people and that 

should be made to keep under con 
Discussing the 


nereasingly standing 
wrangements 
dideration the policy as it develops 
n ot 


the need to provide secondary and higher 


provisi numbers of educated men and 
WOTRETL 
education before satisfying all the needs of primary 
the conference, and it 
and higher 
sho ld be planned on the basi 
of regular authoritative of the 

ds for educated man-power undertaken by really 
xperienced persons. As regards courses of 
training in the United Kingdom, which in 1959 pro 
vided for some 2,300 places, more than half of which 
the Colonial 


education was emphasized at 
vas urged that of secondary 


educational systems 


the balance 
estimated 


class ¢ 


local Civil Service officers, 


taken by 


stated it Was Very ready to conse r 
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the provision ot new courses or ad hoe train 
attachments to meet the requirements of overseas 
governments. In regard to the training of technicians 
and especially the training of supervisors in technica! 
work, the conference agreed that no good answer had 
yet been found to the problem of training supervisors 
rapidly, and that there was no real substitute for 
experience on the job. The Colonial Office agreed to 
undertake the preparation of periodical reports direct 
ing attention to anv new developments of interest 
or importance, including lists of subjects for whicl 
courses were run by overseas governments, the first 
such report to be prepared in about 18 months. In 
discussing the special staffing problems which aris: 
from the development of the ministerial systern and 
in particular, its bearimg on the tripartite relation 
permanent secretary and head 


of departments, stress was laid on the importance ot 


between minister, 
enabling professional officers to contribute fully in 
the formulation of policy and of respecting then 
It was also agreed that the 
should have the 


professional integrity. 
professional branch of the Service 
primary say in assessing the qualifications of th: 
professional staff and their deployment. It 
recognized that it build up proper 
administrative backing for the professional work, and 


also 


was essential to 


in particular to ensure good staff relations with pro 
fessional officers in the field when establishment wor! 


was undertaken administrative and exeeut 


otheers at headquarters. 


FIELD-ALIGNED IONOSPHERIC IRREGULARITIES AND THE 
SCINTILLATION OF SATELLITE RADIO TRANSMISSIONS 


By D. G. SINGLETON, G. J. E. LYNCH and D: J. A. THOMAS 


Department of Physics, University of Queensland, Brisbane 


N ANY rors have been made of the 
L ‘i nature of the signals received from artificial 
Marth These have shown that the 
amplitude of the signals may vary as the result of on 
(a) modulation 
rotation of the 


satellites!. 


or more of the following four causes : 
of the transmitter; (b) 

satellite antenna relative to the receiving antenna : 
(c) Faraday fading; (a) fading resulting from 
propagation through an irregular ionosphere. Suitable 
instrumentation can usually the 
while causes (4) and (¢) together give rise 


satellite's 


remove 
eause (a), 
to a regular fading component with a period of several 
econds? and can thus be recognized easily. The 
rapid and random fading is attributed to irregularities 
in the ionosphere, much the same mechanism being 
involved as with the 
scintillation of radio stars. 

Racdio-star scintillations have been 
«clue to the passage of the radiation from the extra 


is considered to be associated 
shown to be 


terrestrial source through an ionosphere which has 
clouds of enhanced embedded it? 
Further, these shown to have 
‘climensions of the and to be 
direction of the Earth's magnetic 


ronization 


clouds have been 


order of a kilometre 
elongated along the 
field’. Ther 
based radar investigations® of the 
the 


Recently. Rush 


is considerable evidence, from ground- 
ionosphe re, which 
tield-aligned 
and Colin® have econ 


ilso points to existence of such 


rreguilarities 


results of 


sidered the effect this anisotropy of the iregularitie: 
has on their ability to produce scintillations. They 
came to the conelusion that for propagation approxin: 
ately along the field lines the scintillation activity 
normally associated with irregular diffraction by the 
irregular medium should be increased because of the 
possibility of radiation which traverses two completely 
different paths reaching the receiver. The first of 
these paths is the direct one ; the second is via grazing 
reflexion from the field-aligned irregularities. The 
geometry which they considered applies to paralle! 
radiation from an extra-terrestrial but a 
similar effect would be expected to occur when the 
source is rather closer to the Earth's surface. 
Observations of the radio transmissions of satellit: 
1959 Iota-l (Eaplorer VII) made at Brisbane (dip 
57°) during the months of July, August and Septem 
ber 1960, have been analysed in an attempt to estab 
lish the existence of this effect. The satellite takes 
approxinately Sin. tO pass over the station and a 
seintillation index (fading level) 
determined from the random fading component was 
allotted to each half minute of this period. From the 
known elements of the orbit it was possible to caleu 
late, the when the satellit: 
passed through the observer's magnetie meridian 
plane. The scintillation index for the J-min. contain 
ing this time was then normalized according to thy 


souree, 


amplitude/mean 


for each traverse, time 


fe : 
ny 
f 
Ar 
* 
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general level of the scmutillation index over the whole 
traverse. This was done to remove the diurnal and 
sensonal variations of scintillation activity 

\ plot of the normalized seintillation index versus 
the zenith angle of the satellite as it passes through 
the magnetic meridien plane is shown in Fig. 1. If 
the activity is independent of the 
direction of propagation through the ionosphere, the 
pomts on this plot should be randomly distributed 
about a horizontal line, corresponding to a normalized 
one. While this is found to be generally 
true. the normalized index increases markedly over 
the range of zenith angles of 10°-55° to the north, 
being a maximum of 5 at 33°. This value of zenith 


scintillation 


index of 


angle in the magnetic-meridian plane corresponds to 
propagation along the field lines. The mean normal 

ized inde xX of the set of points in Fig. lis l 33 w ith a 
standard deviation of 0-87. Consequently the observ 

ation at 33° is four standard deviations removed from 
the mean and thus constitutes an event, the probabil- 
ty of the oeeurrence of which by chance is 1 in 10*. 
‘The two points corresponding to & normalized index 
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from the 
chance 


deviat tons 


their 


of 3 are two standard 
mean, and the probability of 


events is in 50. 


“uway 
being 
Increases in scintillation index are occasionally 
observed when the satellite is at points outside the 
An analysis of all mdex 


increases above the general level has therefore been 


magnetic meridian plane. 


made to see if the increases associated with propaga 


tion approximately along the field Lines 
different The number of increases 
for the various values of normalized index are listed 
in Table 1 Two of the three occasions when the 


normalized index is between 3 and 3-4 correspond to 


are 


from the other 


propagation approxunately along the field line 
while the event corresponding to a morm ilized index 
of 5 corresponds to propagation exactly along the 
field Thus the points in Fig. | 
involving zenith angles 10°-50° to the magnets 
north correspond to increases in seintillation 


lines interest ing 
larger 


index than observe d for other | rections 


{t should also be pointed out here that no evidence 
found to 
associated W ith propagation along the fie Id lines 
While this 
would appear that the scintillation activity associated 
Barth 


tie field is more pronounced than seintillat ion 


of a change in se llation-rato was 


evidence is omewhat fragmentary 


with propagation along the lines of the 
magne 
activity 
tion through the 
Rush 
this field should examine 
in order to verify the existence of this effect, which 


associated with other directions of propaga 
ionosphere Phis result supports th 
and Colin® that 
observations already 


stion of other workers it 


rad 


may prove to be a valuable tool in the study of th 
form of ionospheric irregularities. 

Work on this and other 
of the scintillation of satellite signals with ionosphert 


aspects of the association 


irregularities is proceeding and vill be reported more 
fully elsewhere 

This work has been sponsored by the Eleet ronics 
Research Directorate of the Air Foree Cambrida 
Research Center, Air Research and Development 
Command. under contract No. AF 64(500)-9. 
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HYDROMAGNETICS AND STELLAR STRUCTURE 
By K. D. COLE 


Antarctic Division, Department of External Affairs, Melbourne 


Tis gem rally agreed that the microscopie Processes 
of absorption 


and emission of electromagnetic 


radiation play a part m determining the macroscopic 
Thus the equation of 


structure of stars. 


hydrostatic equilibrium of a spheri« ally symmetrical 


gaseous 


distribution of matter in radiative equilibrium is 


GM(R)< 


a (1 
dk Re? 


radiation pressure 


the 


where p is the gas pressure, j) the 
@ the 


mass internal to radin 


constant of gravitation, 


R. and the densitv 


universal 


= 
- 
e 
} 
No. of increases 13 6 l 
4 
ae 
¢ 
ay 
a 
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Now the emission and absorption of hydromagnet 
radiation is a process usually on & MaCrOsCOpIE scale, 
and therefore will play a part in determining the 
structure of magnetic stars on a larger scale. Thus 
in determining equilibrium structure on this larg: 
scale, the radiation pressure in equation (1) should be 
written as the sum of electromagnetic radiation 
pressure and hydromagnetice radiation pressure. (In 
the absence of a mggnetie field model, the latter is 
here assumed to be isotropic.) That is : 
Let us consider, for example, the special case of 
the Sun. It is thought? that many features visibl 
on the solar disk (for example, sunspots, flares, 
promunences) are manifestations of magnetic energy 
transmitted outwards from the Sun’s imner regions 
Further, movements and structure in the inner solar 


hoth absorbed and generated there. C« rtainly solar 


corona suggest that hydromagnetic energy may be 


venerated magnetic disturbance is observed at the 


Karth, suggesting that the Sun is luminous at hvdro 


aynetic frequencies Yet the Sun in all its visibl 
part preserves a gross constancy of structure 
These things may be reconcilable through the con 
ept of gross equilibrium under the influence of not 
miy electromagnetic but also hydromagnetice radia 
On Pressrire Thi embodied m equations 1) and 


In the interior of the Sun Pe and 
of comparable importance In the solar corona, 
however, should dominate. (Availabl data 

gest that radiation pressures in optical and radio 
frequencies have negligible effeets on gross movement 
in the corona.) Thus on the assumption of gross 
hydrostatic equilibrium the description of the solar 
orona (considered to be permeated with magnetic 
field (77)) under hyvdroms 


given by 


ynetic radiative equilibritum 


dl 
dR 


$y analogy with the theory of electromagnetic radia 


ve equilibrium : 


dp, K,L(R)¢ 
dR 
ane 
(5) 


where L(R) flux of hydromagnet 1 energy through 
concentric sphere of radius R; K, coefficient of 
hydromagnetic opacity ; V4 the Alfvén 
hydromagnetic emissivity per unit 


speed; cy, 
The equation (3) differs from that of Chapman’ and 
Parker‘ for hvdrostatic equilibrium in the solar corona 
which is 
dpe 
dR 
jocanse of the nature of the solution of equation 
). Parker was led to the be lief that the solar corona 
s expanding subject to the equation : 


GM(R)s 
AR dR 
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Equations (3) and (7) have one feature in conimoon, 
namely, that they both imply a radial flux of momen 
tum. Equation (7) implies in addition the radial 
movement of matter. It would seem that equation 
(3) offers a solution to the difficulties inherent in the 
solution of equation (6) without recourse to equation 
(a). 

Quantitative argument against the use of equation 
(7) to describe the solar corona is as follows. First, it 
neglects altogether the effect of magnetic fields close 
to the Sun (say, within 2 solar radii) on any attempted 
expansion. This can only be justified if the kinet is 
energy density is very much greater than the magnet i 
Assuming a density at the 

protons per cm 


energy density there 
base of the corona of 
an outward velocity of 100 kim./see. the forme: 
about lo-2 ergs per cin Such an energy densit \ 
is exceeded by magnetic field of only one gaus 
Larger fields than this may abound in the lowe: 


corona (ef. ref. 5 


Parker considers magnetic field- 


only in the regions of interplanetary space where thy 
energy density is already negligible compared to the 
kinetic energy density predicted by his mode! 1} 
magnetic fields at the base of the corona 
the expansion attributed to it 

Secondly, the inner corona is known to " 
hhakgrnetic fields and to manifest movements which at 


not well correlated throughout the whole 1 


Let us delineate this inner region by a sphere J) (oft 
radius x) concentric with the Sun x may | 
olar radii. Let suppo that hvdromevnet 
waves are generated at the surtace of J) and emutted 


outwards into the surrounding medium which 
traversed either by the solar magnetie tield or ar 


irate rplane tary field Phe outward flow of momentiu 

due to such emission could cause sufficient reaction on 
}) to inhibit its expansion. Thus (if x is 2 solar raclii 
2-8 10° protons per cn there®, moving outward at 
100 km./see., would represent an outward momentun 
flux of about erg em. at the surface of This 
may be inhibited by the reaction to outwardly 
propagated hydroniagnetic waves for which thu 
of momentum (F') is given by (AH)? I where 

AH is the disturbance magnetic tield. Putting // 

10 gauss and AH 
the surface of LD. Of course, such hydromagnetic 


| gauss, F 10 * erg/em.” on 


radiation reaction would oceur in a continuous 
fashion all through the inner corona and may inhibit 
altogether the expansion of the solar corona which is 
inevitable on Parker's model. 

In view of these criticisms, I consider it is not 
proved that outstreaming of coronal gas to distances 
of astronomical units' is a general condition of the 
Sun. However, the generation of outward-travelling 
hydromagnetic waves in the inner corona would seer 
to be an inevitable consequence of the interaction of 
momentum and magnetic field’ there, both of which 
are observed to be of the utmost complexity More 
over these waves, the wave-lengths of which may 
exceed the dimensions of the Earth, can cause cor 
puscular bombardment of the Earth and comets. A 
theory of solar-generated geomagnetic disturbance 
and auroras based on the propagation of hydro 
magnetic waves all the way from the Sun has been 
initiated earlier?-'*, 

An experimental test to decide between Parker's 
expansion model* and the above hydromagnet ic 
model of the solar corona mav be provided by 
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observation of hydrogen spectra in the night glow. 
On Parker's model one would expect a permanent 
red Doppler shift in #7, of about 10 A., while on the 
hydromagnetic model one would expect only Doppler 
broadening of variable amounts. Shklovsky'! reports 
that Prokudina’s observations of #7, in the night 
glow showed a Doppler broadening of no more than 
2 \. However, the observation should be repeated 
with a design to distinguish the above two models 
Of course, the contribution to hvdrogen line intensities 
by the geocorona would have to be eliminated 
perhaps by a space-probe or satellite experiment 

The establishment of the usefulness of equation 
3) in studving the solar corona would be strong 


support for the Incorporation of equation (2) m 


study of stellar structure in general. 
* Chandrasekhar, 8S An Introduction to the Study of 
Structure’ (Dover Publications, In New York, 1957) 
Cowling, T. G The Sun”, ed. Kuiper, G. P. (Univ. Chics 
1953) 
sithsonian Contrib, Astrophua., 2, 1 (1957) 
istrophys. J., 121, 664 (195s) 
and Pabeock, H. D 
Chicago Press, 105 


de, “The Sun”, ed. Kuiper 


pace Sei,, 1, 319 (1059) 

186, 874 (1960 
Planet. Space Sei, (to be submitted for publication) 
J. Geophys. Res. (submitted for publication) 


Shklowsky Planet, Space Se 1. 63 (1959) 


INTESTINAL ABSORPTION OF VITAMIN B,, AND OF A VITAMIN 
B,.-PEPTIDE COMPLEX IN NORMAL SUBJECTS AND 
IN PATIENTS WITH PARTIAL GASTRECTOMY 


By Dr. G. MILHAUD 


Institut Pasteur, Paris 


partially gastrectomized patient ssemed to 
provide adequate conditions to elaborate a test 
for the detection of minor impairment in intestinal 
vitamin B,, absorption, as well as to compare the 
absorbability of different vitamin B,, preparations. 

Work on the behaviour of partially gastrectomized 
patients has led to conflicting results. Glass et al.', 
using surface scintillation counting of the liver after 
oral administration of the radioactive vitamin®, 
found a decrease in radioactivity uptake by the liver 
in 7 out of 8 patients. More recently, Brodin et al.*, 
using the Schilling test*, reported a normal urinary 
excretion of radioactive vitamin B,, in 30 patients ; 
only 4 patients had low exeretion values. This 
would indicate the existence of a minor imperirment, 
which I wished to demonstrate clearly. Furthermore, 
I compared the absorption, in normal patients as 
well as in partially gastrectomized patients, of 
erystalline vitamin B,, and of the vitamin B,, 
peptide complex, isolated from a microbial fermenta 
tion. 

The radioactive test had therefore to be modified 
to enable me to measure the amount of vitamin B,, 
absorbed by the intestine after the ingestion of a 
dose large enough to saturate the absorption system, 
for example, 10 ugm. This dose is present in a 
normal diet, and is certainly too small to involve 
i diffusion mechanism during the absorption process, 
which has been postulated to explain the absorption 
ifter feeding with large oral doses. 

Labelled vitamin B,, is obtained from a culture 
of Propionibacterium frevdenreichii medium 
containing cobalt-60. The labelled vitamin B,, 
peptide complex is prepared by exchange in an acid 
medium with unlabelled peptide complex or by 
addition of the labelled vitamin B,, to a solution of 
the peptide 

| ugm. of labelled vitamin is injected intravenously 
into the patient and the surface counting of the liver 
is recorded with a scintillation counter 2, 4, 6 days 
afterwards. During this time-interval, there is po 


appreciable excretion of radioactivity and the surface 
counting of the liver remains practically constant 
from the fourth to the thirtieth day. This measure- 
ment is used as a standard for the calculation of 
the amount of vitamin B,, or vitamin B,,-peptide 
absorbed by the intestine after oral administration. 
Then a known amount of vitamin B,, of given specific 
radioactivity is given by mouth and a new surface 
counting is made. The counts corresponding to 
each administration add to the previous counting. 

The amount of absorbed vitamin B,, is given by 
the formula : 


R, 


(1) 


where N is surface counting of the liver after the 
oral dose, » is surface counting of the liver after 
intravenous injection, R, is specific radioactivity of 
the injected vitamin B,,, ry is specifie radioactivity 
of the ingested vitamin B,, 


The percentage absorption is equal to - 100 (11), 
a 


where «@ is oral dose of vitamin B,, in ug. 

To estimate intestinal absorption, Glass!? measures 
the liver radioactivity after an oral dose of 0:5 
l uygm. of labelled vitamin B,, and he expresses the 
results in counts/min. over the abdominal background. 
If he gives the amount of vitamin B,, absorbed, he 
uses formula (1), where N and » are equal to the 
surface counting of the liver diminished from the 
surface counting of the spleen, as some radioactivity 
is uniformly spread over the abdomen. 

From Fig. 1, it is clear that the counting over the 
liver (4) includes the liver radioactivity plus the 
radioactivity of the abdomen; furthermore, the 
surface counting of the spleen (B) includes also some 
of the radioactivity present in 4A. The importance 
of this additional radioactivity can be ussessed by a 
third measurement at C, which is svinmetrical to B 
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Pig. 1. Schematic representation of the abdominal projection of 
the liver and <pleen 
in respect to A and where the additional radioactivity 
originating from A is the same as at B. The radio- 
activity of the liver surface is, therefore : 
\ N, — N35), 
where N, is radioactivity at 4, N, is radioactivity 
at B, N, is radioactivity at ( 
Experimentally, N, is of the order of 15 per cent 
of N,. 
(1) Normal subjects. Table 1 gives the results 
relative to the amount of vitamin B,, absorbed after 


an oral dose of 10 rg 


Table 1. ABSORPTION OF VITAMIN B,. IN NORMAL SUBJECTS 


Absorption (~gm.) 


lherefore, under normal conditions, about 4 uem.- 
of vitamin B,, are absorbed after an oral dose of 
10 ugm. This amount is higher than that found by 
Glass’; according to him, the amount of absorbed 
vitamin B,, is about | ugm. for oral doses varying 
trom 2 to 50 ugm. My results agree with that of 
Reizenstein and Nyberg’, who found 3 0-9 
of vitamin B,, retained after ingestions varying from 
to 50 ugm. 

») Partially qastrectom ~eal patients, The results 
concerning 5 patients are reported in Table 2. 

The intestinal absorption of vitamin B,, is well 
below normal in partially gastrectomized patients 
$5 per cent of the amount absorbed by the normal 
subject). 

(33) fhsorptron of a vitamin peptide complex. 
1 gave orally an amount of the labelled vitamin 
B,.-peptide complex equivalent to 10 yugm. of 
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Table 2. ABSORPTION OF VITAMIN B,, IN PARTIALLY (i: ASTRECTOMIZE! 
PATIENTS 


Age (vr.) Absorption («gm 


44 
65 
ao 


ABSORPTION OF THE VITAMIN B,.-PEPTIDE CoMPre, 


Partially gastrector 
ized patients 


Normal subjects 
Absorption (agm 


Absorption («gm.) 


vitamin B,, to the same normal subjects as well a: 
to the same partially gastrectomized patients. Thi 
results are shown in Table 3 in ugm. of vitamin B 
absorbed. 

From Table 3, it is apparent that in the norma 
subject there is no difference in absorption betwee 
the vitamin B,,-peptide complex and vitamin B 
itself. In the partially gastrectomized patient~. 
intestinal absorption of the vitamin B,,-peptide is 
twice as high as that of vitamin B,, and the quantit) 
absorbed has reverted to normal values. 

It is thus shown, using adequate testing conditions 
(10 ugm. of labelled vitamin B,, for the oral dose 
and a modified surface liver counting), that intestina 
absorption of vitamin B,, is impaired in the partially 
gastrectomized patient. The vitamin B,,-pepticde 
complex, isolated by Heathcote and Mooney’, ea 
restore completely the absorpt ion. According *t: 
these findings, the part ially gastreetomized patient 
is well suited to test the factors involved in vitamin 
B,, absorption. 

I am indebted to Dr. Heathcote for the vitamin 
B,,-peptide complex. 
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RETINAL CORRESPONDENCY AND THE HOROPTER IN ANOMALOUS 
CORRESPONDENCE 


By Dr. M. C. FLOM and Pror. F. W. WEYMOUTH* 


School of Optometry, University of California, Berkeley 


pe ao direction is of particular interest because 
' of its remarkable delicacy and its nnportant 
contribution to space perception. It rests primarily 
on the organization of the retinas one to the other, 
and both to that of the visual cortex. With con- 


* Emeritus professor of physiology, Stanford University 


tinuous bifixation on a small object, it is possible 1 
position in space a number of object-points (conven 
tionally in a horizontal plane) such that each is seen 
in the same direction from the observer when viewed 
alternately by the eyes. This group of points con 
stitutes one type of empirical horopter, the identica!- 
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visual-direction horopter. Study of the horopter 
eurve has led to greater understanding of the normal 
ganization of corresponding areas between the two 
etinas. In this systern the centres of the two foveas 
correspond ; moreover, one eye's temporal retinal 
elements (connecting neuroanatomically with cells 
n the ipsilateral occipital cortex) correspond with 
nasal retinal elements of the other eye (which connect 
with cortical cells in the same hemisphere). 

But the nature of anomalous retinal correspondence 
emains an enigma In this form of retinal corre 
spondence, found in many persons with strabismus 
crossed eye’), the two foveas do not correspond ; 
nstead, the fovea of one eye functionally corresponds 
vith an extra-foveal point in the other retina. Thus, 
here is the curious implication that pairs of corre 
sponding retinal points can be associated between 
opposite occipital hemispheres. With anomalous 
correspondence in esotropia, for example, certain 
‘etinal points nasal to the fovea of a deviated (right) 
eye and connecting with the contralateral (left) 
sceipital cortex would be functionally corresponding 
with nasal retinal elements of the other eve which lead 
o the contralateral (right) cortex. Whether there can 
be correspondence between opposite occipital hemi 
spheres depends on whether there is a horopter in 
momalous retinal correspondence. 

Verhoeff! claims there is no retinal ecorrespondency 
nm anomalous correspondence However, most 
experimentalists intuitively believe that a horopter 
should be demonstrable. Although there has been 
im occasional paper discussing the matter, we have 
been unable to learn of an investigation in which the 
horopter has been demonstrated in anomalous 
correspondence. Halldén*, who succeeded in obtain- 
ng a two-point horopter in the course of studving 
another feature of anomalous correspondence, noted 
hat. 
nvestigation of the horopter is attended by very 
considerable difficulties”. Ogle*, who has probably 
had more experience with the horopter than any 
tther researcher, remarked on the horopter in 
subjects with strabismus, my experience is a 
frustrating one: the subjects are so indefinité 
what or how they see, te In spite of a 
lack of published reports, the indication is that in 
have but without 


in cases of anomalous correspondence 


most 
is to 
vestigations been attempted, 

After several years work we have able to 
»btain the empirical longitudinal horopter in anomal- 
In this first article we wish to 
only on the experimental procedure and 
method of analysis which we have found to be 
ipplicable in either strabismus or normal binocular 


n 


correspondence. 
report 


The criterion of identical visual direction is used 
lhe apparatus (Fic. 1) consists of a frame arranged in 
« frontoparallel plane which may be used at fixation 
distances of 75 em.-6 m. An upper section contains 
several vertically oriented ‘Plexiglass’ which 
may be placed as much as 75 em. to either side of the 
central fixation point: a lower section contains a 
“able and seale about 3 m. in length along which a 
nobile rod may be moved by the observer. The rods 
} im. diam.. 9 in. long) are painted on one end and on 
he side opposite the observer. A 2-2-V., 0 25-amp. 
bullseye’ bulb is placed in contact with the unpainted 
end of each rod. The lower mobile rod and a selected 
ixed rod above are alternatively illuminated at a 
rate adjusted for vivid perception of apparent move- 


re 
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The horopter apparatus 


ment (2-4 ¢.p.s.). Fixation is continucusly rmain- 
tained on a central red spot (2 mm. diam.) that is 
optically imaged in the middle of a }-in. gap between 
the upper and lower rods. A large sheet of ‘Polaroid’ 
filter (47N 34 linear polarizer) is placed with axis 
45° in front of the another sheet with 
axis 135° is placed before the lower rod. The head is 
tixed by mouth-bite. ‘Polaroid’ filters 
appropriately the make an 
illuminated upper rod visible only to the fixating 
(dominant) eve and the lower rod visible only to its 
fellow. While fixating the central red the 
observer moves the lower rod by means of a pair 
of synchronous (‘Selsyn’) motors until the apparent 


upper rods ; 


means of a 
hefore 


oriented eyes 


spot, 


movement between the alternately illuminated rods 
purely vertical (that is, no lateral component. in 
movement is seen ‘The identieal-visual-direct ion 
aided by this 


t 
setting is greatly 


the appearance at 
point of a unique ‘pouring effect’ or ‘piston effect’. 
The position of the lower rod with respeet to the 
fixation point is read from a seale behind the rod 
holder. 

The mean setting of the lower mobile rod together 
with the position of the corresponding upper rod 
specifies a point on tne horopter that lies in the 
visual plane. In a system of rectangular co-ordinates 
with the origin at the mid-point between the entrance 
pupil centres, equals a(7'; Tr)/(2a + Ty, TR) 
(Eq. 1), and y equals 2ab/(2a + 7, TR) (Eq. 2) 
where 2a is the interpupillary distance, 4 is the 
fixation distance, and 7; and 7'p are the rod settings 
for the left and right eyes, respectively. The aggre 
gate of the spatial points for which data have been 
obtained gives the empirical ident 
horopte: 
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The longitudinal angles a, and ag subtended 
respectively at the left and right eyes by the fixation 
point and one horopter point are obtained from the 
bT ,/(b? + a*® aT yz) (bx 

a*) (Eq. 3), and tanxr 
ab) ( 


equations 
ay+ ab)i(ax + by 
bT pi(b? + a® aT R) (ha ay 
hy + a*) (Eq. 4). 

Ogle®* has shown that for subjects with normal 
binocular vision the empirical horopter is satis 
factor ily deseribed by a conic the skew of which, R 
and curvature, H, at the fixation point are obtained 
from an analytical plot of data which are fitted to 
the equation R, Htanap (Eq. 5) 
For simplicity Ogle’s mathematical model is based on 
the assumption that the angular separation between 
the fixation point and a central point on the horopter 
would be small compared with angle 2, and that the 
fixation disparity responsible for this would be equal 
in the two eyes. We have found Ogle’s model applie- 
able in normal binocular vision, but quite inadequate 
for analysis of the horopter in strabismus. This is not 
surprising since the horopter in strabismus should be 
expected often to miss the fixation point by a rather 
large angular amount (equivalent to the ‘subjective 
angle’). In fact, in strabismus with normal corre 
spondence the horopter should (and our experiments 
indicate that it does) pass through the point of inter- 
section of the visual axes. For this reason, as well as 
the fact that in strabismus the ‘turning’ is not equal 
in the two eyes but rather is confined to one eye (at a 
time), it became apparent to us that a new mathe- 
matical model was needed for analysis of the horopter 
in strabismus 

Our mathematical model includes a constant F 
which denotes the tangent of the angular displace- 
ment of the horopter from the fixation point, a con- 
stant JM which denotes the skew of the horopter with 
respect to an objective fronto parallel plane of the 
observer. and a constant! which denotes th: curva 
ture of the horopter where it crosses the visual axis 
of the The equation which relates these 
constants in a form comparable to Ogle’s® is U 
tana, /tamxy (F /tanz,) (Eq. 6), 
where ay is the longitudinal angle subtended at the 
the fixed rod and the 
is the corresponding angle sub 


fixating eye. 
tansy 


fixating or dominant eve by 
fixation point, and 
tended at the other eve by the mobile rod and the 
fixation point. F is zero when the horopter passes 
through the fixation point ; tt 
and negative for exo-fixation disparity when the 


is positive for eso- 


right eve is fixating, and the reverse for left eve 
fixation. M is a measure of the relative magnification 
of the images in the two eves. When is greater 
than unity, the image is larger for the eve viewing 
the fixed rods: when less than unity, the image 
for this eve is the smaller. C represents the devia- 


tion of the empirical horopter from the theoretical 


eurve that would result from all longitudinal angles 
being equal. With exact bifixation, this theoretical 
eurve is the Vieth-Miiller cirele and the devia- 
tion of the empirical horopter from it is the 
Hering Hillebrand deviation The constant (' is a 
measure of the relative asymmetry in the dis 
tribution of corresponding retinal points in the 
two eves. With the right eve fixating, (' Is positive 
when the horopter has yreater curvature than 


the theoretical curve. and negative when it has less 
than the theoretical curve, or when it is 
with left eve fixation the 


curvature 
convex toward the 


eves 


signs are reversed 
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Fig. 2. Bottom, plot of tana™/tanas F/tanas Ctane 
is comparable to Ogle’s (refs. 5 and 6) well-known unalysis of 
horopter data. Simple transformation ive tanam ; 


tanas + tan*ay (top). The constants F (displacement ol 
and (horopter 


horopter from fixation point), MW (horopter skew) 
curvature) are the same in both plots 


When F is not zero the plot of Eq. 6 is a hyperbola 
(Fig. 2, bottom), one asymptote being essentially 
the ordinate axts, the second asvinptote being a 
line with the formula C tanz;s 
(Eq. 7). This straight line becomes the entire curve 
(a degenerate hyperbola) when # equals zero. In 
either case the slope of this line gives the curvature 
of the horopter and .M, the ordinate intercept, gives 
its skew. The hyperbola becomes asymptotic to the 
ordinate axis in quadrants I and II when F' is 
positive, and II and IV when F is negative. The 
larger the absolute value of F, the greater is the 
eccentricity of the hyperbola. 

To solve for the constants F, VW and (C, we have 
found it convenient to the transformed 
equation (Eq. 8) tanz, = F + M tanzy, + tan®ay 
The plot of this equation is a parabola (Fig. 2, top) 
In this plot, F is the ordinate intercept, M is the slope. 
and C represents the curvature. 

In our model the equation for the spatial plot of 
the horopter is a third-order polynomial in x and 
which is difficult to use in fitting a curve to the data 
It is simpler to use instead a pair of parametric 


straight 


more tise 


equations. 

The present experimental apparatus and mathe 
matical analysis may be applied to a wider range of 
ocular conditions than was formerly possible, y ielding 
comparable constants for the horopter in normal 
binocular vision, strabismus, and anomalous retinal 
correspondence. The functional relationship between 
the two retinas in anomalous correspondence will be 
reported in a subsequent communication. 
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EFFECT OF CORTISONE AND RELATED COMPOUNDS ON 
THE BIOGENESIS OF CARTILAGE 


By Dr. M. W. WHITEHOUSE®* and Dr. J. W. LASH? 


Departments of Biochemistry and Anatomy, School of Medicine, University of Pennsylvania 


DMINISTRATION of cortisone to whole animals 
L has been shown to produce the followmy effects 
in Connective tissue, including bone and cartilage : 
(1) Reduetion in the metachromatic staining of the 
ground substances’, mast cells and matrix of bone 
and cartilage. (2) Reduced uptake of radiosulphate 
) by comnective tissues. These 
primarily associated with the 
Dziewiatkowski, Schiller and 
been reviewed recently! 

It must be 
deseribed in 


INVEST 
names of Layton, 
Asboe-Hamsen, have 


those 
with 


such effects (and 


are only obtained 


that 
article) 


stressed 
this 
relatively high (pharmacological) 
and are probably ot little 
They assume greater significance when considered in 


doses of cortisone 


physiological significance. 
relation to the undesirable side reactions attending 
the clinical use of cortisone, hydrocortisone and more 
potent chemical modifications of these hormones, @s 
anti-inflammatory agents and for treatment of the 
collagen diseases’. 

Since connective tissue is rich in mucopols sacchar 
ide sulphates (heparin, chondroitin sulphates, kerato- 
sulphate, heparitin sulphates, ete.), it is generally 
concluded that cortisone depresses the overall produc- 
tion of sulphated polysaccharides in these tissues. 
hos justified by the 
evidence alone, concerned as it is only with the meta- 
bolism of the sulphate groups (responsible for the 
the poly- 


conclusion is scarcely above 


metachromasia) of connective — tissue 
saccharides. 

Bostrém and his co-workers?) found that addition 
of cortisone depressed the incorporation of radio- 
sulphate into slices of costal cartilage suspended 
ina Krebs-Ringer solution. Under these conditions 
and the absene e ot vlucose and amino-acids, 
there was no significant synthesis of the polymeric 
Bostrém concluded that 
cortisone reduced the activity of an enzyme reaction 
which promoted an exchange between the sulphate 
the the 


morganic radiosulphat 


components of cartilage. 


“vroups of cartilage polysaccharides and 
» of the medium. 

Other investigations’ have indicated that cortisone 
has little effect om sulphate metabolism in the muein- 
secreting the tract. The 
Pviecins formed here contain ester sulphate, associated 


with the 


cells of gastro-intestinal 


Viscous polyn rie constituents 
substances). synthesized, the 
extruded into the gut and, being extracellular, are 
unlikely to into further 
reactions with inorganic sulphate 


(mueco- 
Onee mucins are 
enzymic exchange 

By contrast the 
polymeric ester sulphates contained in connective 


enter 


tissues, though extracellular, are im more intimate 
enzymes of cells than ars 
They 
participate in sulphate exchange reactions which may 


association with the om 


ponents of extruded mucins are thus able to 


be semsitive to cortisone. 

We have now studied the effects of a number of 
steroid hormones and drugs which exhibit glucocorti- 
coid the 

Present 
fiat 


amd anti inflammatory wetivities on bio- 


address Department of Biochemistry, University of 


rd 
Helen Hay Whitney Foundation Fellow. 


genesis of cartilage culture 
observe | the etfects ot 


anti-flammatory agents upon this system in titre 


inh tissue For comparison 


“ also non steroid 


Advantages of Tissue Culture 
Under suitable conditions, cartilage may be induced 
from 
Using this systerm, it is possible 


to form de noro chick embryonie somites 


to study biogenesis 
Cartilage begins 
ulture, following 
this time and in 
days primarily record the 
cartilage constituents rather than 
Whole aniinal 


from 


of cartilage and its constituents’ 

to form on the fourth day of e¢ 
induction. Measurements made at 
the 


biogenesis of the 


subsequent three 


anv ‘turn-over’ of such constituents. 


studies or (mn vitro studies with excised tissues 


other than early embryonic record 
the sum of the 
The 
tinguished, however, from: any 
when it is 


sources usually 
synthetic and degradative processes 
may be dis 


turnover 


biogenesis of a tissue component 


subse nt 


first formed de novo, as in early stages of 
tissue cultures which are undergoing morphological 
and biochemical differentiation. 

\ further advantage of tissue culture studies is that 
topical effects of an applied drug or hormone may be 
readily observed, Such effects will not normally be 
the consequences of metabolism of the active principle 
or of mediation through other principles (for example, 
pituitary-adrenal axis), as they might be in rire 
Furthermore, anv effects observed will probably be 
due to the actual concentration of drug or hormone 
added in known the 
and to elimination, 


catabolism or storage in extracellular compartments 


present, amounts to tissue 


Losses dilutions due 


cultures, 


will be reduced to an experimental minimum. 


Methods 

Three-day-old chick 
excised and placed in culture, form primarily mesen 
If cultured in the presence of spinal 
hyaline 


embryonic somites, when 
chymal tissues 


cord or notochord, however, nodules of 
cartilage are formed® 
Cartilage formation was therefore induced by plac 
notochord lens 
mil. of medium 
balanced solution) which 
Na,*SO, (5 Added 


concent ration, 1-5 were 


ing somites and together on 


float ing 


paper 
nutrient (horse 
salt 
microcuries)®, 


10°-* AM) 
sorbitan 


above 
serum-embryo extract 
contained 
final 

with 
‘Tween 
(S00 


also 
steroids 
emulsified 
laurate 
‘Tween’ 


polyoxyethylene mono 


20°). Equivalent amounts of 
added to the 


A mintiinum of ten eultures with each drug 


vom. mb) were control 


eultures 
or hormone and ten control enltures 
simultaneously All 


a humid atmosphere at 37° C 


were set up 
macntained jn 
for 6 8 days. The 
was removed and extracted succes 
alkaline with 
potassium carbonate) and then with dilute potassium 
hvdroxide. These contain than 90 
per cent of the chondroitin sulphate present in the 
cartilage. Little or no keratosulphate was synthesized 
by this newly Sulphate ions were 


cultures were 


formed cartilage 
sively with potassium chloride (made 


extracts more 


formed eartilage’ 


& 
= 
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Fig. 1 Paper ionophoresis of metachromatic polysaccharides 
(a) from normal cultures ; (4) from cultures grown in the presence 
of hydrocortisone (L0~* M); (¢) chondroitin prepared by chemical 
desulphation of chondroitin sulphate 4 .(d) chondroitin sulphate(s) 
extracted from bovine trachea. (lonophoresis at 23° on What 
man 3MM paper 0-2 M sodium borate, pH 8-6, 4 hr., with 
potential gradient of 12 V./em. Metachromasia was detected by 
immersion in 0-15 per cent (w/v) thionine in 65 per cent (v/v) 
thanol, acidified with 0-1 per cent (v/v) acetic acid. Excess 
stain was removed with 95 per cent ethanol) 


removed by prolonged dialysis of the extracts, after 
the additions of non-radioactive sodium sulphate 
Aliquots were dried, and incorporated sulphur-35 
measured by direct The uronie acid 
content of these dialysed was measured 
colorimetrically using the carbazole sulphuric acid 
Full experimental details have been given 


counting. 
extracts 


reactions’. 
elsewhere®. 


Results with Cortisone and Hydrocortisone 

Both these hormones severely depressed the growth 
of cartilage as observed microscopically. The uptak: 
of radiosulphate into the chondroitin sulphate fraction 
was also much reduced. However, the amount of 
non-dialysable uronic acid found in extracts from 
cartilage grown in the presence of these hormones 
was not significantly less than that present in extracts 
if the control cultures (Table 1). 

When extracts from the cortisone and hydrocorti 
sone-treated cultures were examined by paper iono- 
phoresis (Fig. 1) it was found that the principal meta- 
chromatic component had a lower ionophoretic 
nobility than mixtures of chondroitin sulphates A 
und © extracted from animal cartilage (bovine nasal 
septa, trachea, chicken costal cartilage, elasmobranch 
ndoskeleton, etc.), but corresponded in mobility to a 
chemically desulphated* preparation of 
ulphate A (containing about 2 per cent residual ester 
Extracts from control cultures contained 


chondroitin 


sulphate). 
a8 their principal metachromatic components, chon 
droitin sulphate(s) with ionophoretic mobilities almost 
dentical with authentic from animal 
artilage (15 per cent ester sulphate). 
These analytical findings suggest that 
and hydrocortisone do not primarily affect the bio 


specinens 


cortisone 


Table 1. Errect OF SOME HORMONES AND DRUGS ON (a) THE INCOR 

PORATION OF RADTOSULPHATE INTO CHONDROITIN SULPHATES (8) ANI 

ON (6) THR NON-DIALYSABLE URonNIC FRACTION EXTRACTE! 
FROM CARTILAGE FORMED de nore IN CULTURE 


Compound 
final conc. added No. ot 
15x 10°* M cultures 


Uronie acid SU), 

content Incorporated] 
None 2 100° 
Hydrocortisone | 

120 

Cortisone 1) 
Progesterone 2 
Testosterone 
Deoxveorticost: 
Prednisone 
Prednisolone 


* Controls were assigned valine of 1 
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synthesis of the polysaccharide portion (chondroitin) 
of the chondroitin sulphate (containing glucuronic acid 
and N-acetylgalactosamine) but that they do influence 
its subsequent sulphation. 

The deoxyribonucleic acid contents of both the 
cultures treated with hydrocortisone (or prednisone) 
and of the control cultures increased by only 30 per 
cent during the period required for cartilage-forma 
tion. The effects of hydrocortisone cannot therefore 
be explained simply as an inhibition of cell multiplica 
tion and loss of viability during this period. This 
was also directly demonstrated by experiments in 
which somites and notochord were exposed to hydro 
cortisone for various intervals than the fou 
days required for the appearance of normal cartilage 
in control cultures. When the after 
wards transferred to hydrocortisone-free growth 
medium, they recovered their capacity to make normal 
cartilage, took up radiosulphate and formed meta 
chromatic material with the ionophore 
mobility as chondroitin sulphate. 

The following 
eliminate one further explanation of our analytical 
results, namely, that the steroid hormones are 
activating an enzyme (chondrosulphatase 
which removes ester sulphate from initially formed 
sulphates. Though 
has never 
mammals. Chondrosulphatases 
reported to be present mn some bacteria and certain 


less 


tissues were 


same 


considerations would seem to 


System 


sought, such a 


deseribed 


chondroitin 
chondrosulphatase been 


have only been 
mollises’*. When normal cultures 
the radiosulphate medium for 5-8 days and after 
transferred to a 
, the rate of loss of incorporated radioactivity 


were itt 


wards medium containing no 
SSO," 
due to subsequent turnover and exchange of the ester 
sulphate groups was not affected by the presence ot 
cortisone or hydrocortisone in this second mediun: 
The result seems to exelude an activation of any 
chondrosulphatase enzymes present in the cartilage 
cultures by these steroids. 

Adrenocorticotrophte hormone had no effeet on 
cartilage formation in this might be 
expected if it is the adrenal corticoids themselves 
which are pharmacologically active. Other steroid 
progesterone, testo 
measurable 


system, a 


hormones (deoxy corticosterone, 


sterone, corticosterone) were without 


effect on chondrogenesis 


Results with Some Synthetic Glucocorticoids 

The following compounds were tested : prednisone 
(A'-cortisone) and prednisolone (A!-hydrocortisone) 
(Merek, Sharp and Dohme): the 6x-methyl deriva 
tive of hydrocortisone, prednisom and 
prednisolone (Upjohn Co.) ; the %x-fluore and 
fluoro, 1l6x-hydroxy derivatives of hydrocort ison 
and prednisolone (E. R. Squibb and Sons) 

\ll these, with the exception of 6-methylprodniso 
lone (Medrol), depressed eartilage and chondroitim 
sulphate synthesis at concentrations of 1-5 M 
They were nearly all as potent as hydrocortisone. In 
some instances, for example, with prednisolone, 
they were more 
active as inhibitors of chondrogenesis. Their inhibi 
tory effects generally paralleled their relative ant) 
inflammatory properties". Insufficient determina 
tions were made with each drug to assess accurately 


cortisone, 


their relative potencies 

As with cortisone or hydrocortisone, the sulphation 
rather than the biosynthesis of (unsulphated) ehon 
droitin was primarily inhibited 
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Results with some Non-steroid Anti-inflammatory 
Agents 

Potassium salicylate at high concentrations (1-5 
10-? M) greatly depressed chondrogenesis and was 
remarkably specifie in its action. Its close chemical 
analogues, potassium benzoate and potassium thio- 
salicylate, were quite without effect at this concentra 
tion. Bostr6m and Mansson? have previously 
reported the cortisone-like effect of salicylate on the 
sulphate exchange reaction in cartilage slices in vitro. 
Further analyses indicated that, as with cortisone, 
sulphation but not the biosynthesis of the chondroit in 
was chiefly affected. 

Phenylbutazone and cinchophene at concentrations 
of 10-* VWhad no detectable action on chondro- 


wenesis 77 


Discussion and Conclusions 


and = their 
the formation of acid 


hydrocortisone chemical 
inhibit 
mucopolysaccharides in connective tissue, prin irily 
by inhibiting the sulphation of the pre-formed poly 
accharide. Hvidberg and Jensen'® have recently 
shown that cortisone administration leads to loss of 
water content in the polysae 


After cortisone treat 


Cortisone, 
unalogues apparently 


metachromasia and 
charide fraction of mouse skin 
inent the ave molecular weight of this mixture of 
polysaccharides was 20 per cent lower than in the 


rage 


controls, but the amino-sugar content was unchanged. 
Nhese findings suggest that cortisone likewise inhibits 
sulphation, but the synthesis, of the polvsac- 
charide portion of polysaccharides ¢ vivo. Failure 
to form normal amounts of the acidic macromolecule 
for example, chondriotin sulphate) would in turn 
affect deposition and orientation of the basic collagen- 
Other properties 
depending om the presence and maintenance of the 
acidic sulphate groups on a structural component 


mot 


like proteins of connective tissue. 


(serving as natural cation exchanges) such as reten 
tion, deposition or movement of and water, 
would also be grossly influenced by cortisone treatment. 
Recent work the biosvnthesis of chondroitin 
ilphates's indicates that sulphation of chondroitin 
only occurs at a very late stage in the overall! biosyn- 


1OTLS 


thetic sequence. Incorporation of inorganic sulphate 
and of, 
sulphates seems to be excluded as a major biosynthe- 
tie process. Sulphate for meta 
bolism by reaetion with adenosine triphosphate to 
- phosphosulphate 


mto, subsequent polymerization hexose 


ions are activated 


phosphat« 
by 


adenosine - 3 


PAPS is 


form 


PAPS)! extracts of costal 


NATURE 


also 


t'*, which 


cartilage’, liver'*®.'® and hen ovidue 
contain enzymes which will transfer the sulphate group 
from PAPS to chondroitin and partially sulphated 
chondroitin'® '*. We have failed to find any direct 
inhibition by hydrocortisone or prednisolone (10 4.17) 
of PAPS formation or of the transfer of sulphate from: 
PAPS to phenolic acceptors by soluble enzymes from 
rat intestinal mucosa or kidney'’. 
rhe one where cortisone can 
applied clinically to suppress inflammation, the eye, 
normally contains in the cornea significant amounts of 
unsulphated chondroitin (25 per cent of the total 
polysaccharides) as a structural component*’. Is it 
mere coincidence that in this tissue, where inhibition 
of sulphation have the least consequence, 
has such a beneficial effeet in arresting 
inflammation and so little undesirable side effect 
Here, there would be in essence, anti-inflammatory 
without anti-sulphation activity. This 
desirable end is found otherwise only with certain 
non-steroid drugs, for example, phenylbutazone. 


tissue usefully be 


vould 


eortisone 


activity 


We are much indebted to Dr. Karl Meyer for « 
sample of chondroitin and to Drs. Robert H. Levin, 
Mary A. Scheri, Josef Fried and John A. Bauer, 
for supplying the drugs mentioned. This work was 
supported by grants from the National Institutes of 
Health (U.S. Public Health Service) and the Helen 
Hay Whitney Foundation. 
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INCREASED DIHYDROFOLATE REDUCTASE ACTIVITY AS A POSSIBLE 
BASIS OF DRUG RESISTANCE IN LEUKAMIA 


By Dr. D. K. MISRA, STEWART R. HUMPHREYS, Pror. MORRIS FRIEDKIN, 
Dr. ABRAHAM GOLDIN and ELIZABETH J. CRAWFORD 


Department of Pharmacology, Tufts University School of Medicine, Boston, Massachusetts, and 
Laboratory of Chemical Pharmacology, National Cancer Institute, Bethesda, Maryland 


EUKAEMIC cells initially sensitive to the action 
4of folie acid analogues develop resistance to 
inhibition by these drugs'. It has been suggested 
that the decreased efficacy of the antifolates may be 
due in part to the increased capacity of resistant cells 
to reduce folie acid compounds to the coenzymatically 


active tetrahydro-forms* *. This theory is attractive 
since the antifolates are known to be extremely effect 
ive inhibitors of the enzyme system which catalyses the 
reduction of folic acid to tetrahydrofolie acid’-'”. 

In the present investigation dihydrofolate reductas« 
activity has been estimated in tissues of mice with 
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Table 1, SUB-LINES OF Mouse LyMPrHorp 
WorkK 

All eub-lines were carried in hybrid male mice (BALB/c An 
F (Referred to commonly as CDBA) 


LEUKAMIA LIZ1U0 USED IN 


DBA 2) 


Resistance t 


Ametho 
pterin 


Ametho 
pterim 
treatment 
of L1210 


complet: 


Dichloro- 
pterin 
treatment 
of 


Dichloro 
smietho 
pterin 
treatment 
of M46K 


Aza 
cuanine 
treatment 
of £1210 


“-Aza 
guanine 
resistant 


antifolate-sensitive and antifolate-resistant sub-lines 
of mouse lymphoid leukemia 11210. Marked in 
enzyme activity been found in 
cells for many the 
absence of the antifolates. The implications of high 
enzyme-levels are discussed not only in relation to 
the emergence of resistant cells but also to possible 
utilization of this activity to achieve lethal svnthesis 
with new kinds of folic acid antagonists 

During investigations on the influence of chemo- 
therapeutic agents against systemic lymphoid leu- 
kwmia (1210) in various 
sublines were developed 


creases of have 


resistant yrown generations in 


antifolate-resistant 
A summary of information 
on these sublines is given in Table 1. In addition 
to the antifolate-resistant sub-lines, an S-azaguan'ne 
variant of leukemia 11210 was also studied. It had 
been produced by treatment with S-azaguanine over 
This variant is 
resistant to 6-mercaptopurine and shows increased 
sensitivity to amethopterin'. 

The tissues used obtained normal 
12-week-old CDBA male mice and from mice of the 
same cross implanted with various lines of ant ifolate 


mice, 


a number of generations''. cCTOSS- 


were trom 


sensitive and antifolate-resistant lymphoid leukemia 
The tumour tissue was solid tumour which grew at 
the site of implantation. 8-11 days after inoculation 
the mice were killed, and the tissues were 
and 


removed 
submerged solid 
One part of trozen 
material several 
Waring 
collected 
with cold 
temperature 


quick-frozen in beakers 
arbon dioxide and 
(usually the combined 
Table 2 
Blendor with ten parts of acetone at 20", 
paper filter, washed three 
acetone and finally dried at 


acetone 


fre 


Tissue 


ininals, Wiis homogenized im a 


on a times 


room 


Normal 


Wisk 


Azaguanine resistant 
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The powders were stored im vacuo at 2 -4 
Extracts were prepared by mixing one part of acetone 
powder with ten parts of 0-05 M potassium phosphate 
buffer pH 7-5-0-01 M 2-mercaptoethanol for 15 min 
at O° and then centrifuging at 10,000 r p-m. at 4° for 
45 min. The supernatant fluid was used for the 
enzyme assays. 

The enzymatic oxidation of reduced triphospho 
pyridine nucleotide by dihydrofolate was determined 
by measuring the decrease in absorbance at 340 mu 
over a 5-min. period’. The complete incubation 
mixture consisted of 3-0 ml, of 0-05 M > potassium 
phosphate buffer pH 7-50-01 M mercaptoethanol, 
0-L umole of dihydrofolic acid (prepared by reduction 
of folic acid with sodium dithionite’), 0-2 umole of 
reduced triphosphopyridine nucleotide and 50 ul. of 
enzyme extract. The number of millimicromoles of 
dihydrofolate reduced calculated the 
decreass of absorbance at ? 340 mu on the basis of 
Ae 11.270 due to the combined 
Ac 6,220 (reduced triphosphopyridine nucleotide 
oxidized to triphosphopyridine nucleotide) plus 
Ae 5,050) (dihvdrofolate reduced to tetrahydro 
folate) Protein content determined by the 
method of Lowry et al.?. Each value was corrected 
for a minor change in absorbance which occurred in 
the absence ot dihydrofolic aeid 

The enzyme activity data are summarized in Table 
3. A comparison of dihydrofolate reductase activities 
in the solid tumours which had grown at the site of 
implantation of leukwemic cells reveals the following 
M46R (sub-line of L1210 which had developed resis 
tance to amethopterin) had four times the activity of 
the sensitive 11210. 166 3R (sub-line of 11210 
which had developed resistance to dichloroamethop- 
terin) showed no increase in activity over that of the 
sensitive 11210. However, C824 (sub-line of 11210 
made doubly resistant to amethopterin and dichloro 
amethopterin) had more than 29 times the activity 
of the original sensitive line. Thus when two closely 
related folic acid antagonists were used in sequence to 
develop a sub-line of leukemia which was doubly 
resistant to both drugs, leuksemie cells emerged with 
very high levels of dihydrofolate reductase activity. 


racHo, 


was from 


decrease ot 


was 


Enzyme induction was probably not involved since 
high levels of enzyme were maintained in resistant 
cells grown for many generations in the absence of 
antifolate. 

The enzyme activities of leuksemic 
animals were essentially the same as those obtained 
with the solid tumours. On by leuksemic 
cells the spleen increased from a normal average 
weight of 0-1 gm. to 0-5 gm. Thus approximately 80 
per cent of the spleen may have consisted of leukwmic 
cells. The assumption here would be that the 
leukemic had not caused in addition the 
entrance or proliferation of cells After 
invasion by leukzemie cells the spleen, which normally 


spleens of 


MmVAasion 


pre 


pormal 


Number 


Spler 


— 
(ienera 
Sub-line | Developed tions Dichlot Ref 
by untreated | ametheo 
pterin 
W608 SR 17 marked marked 12. 13 
('s2.4 omplete complete 
> hen 4 
. 
Table 2 
Average wet weight Animals per assay 
. Source of tissu Lis Tumour Liver Spleen Tumour Liver Tumour 
2 50 0-75 0-60 2 
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DIHYDROFOLATE REDUCTASE ACTIVITIES 


late reduce 
er br. at 


* In tive 
t Average 


had very little if any dihydrofolate 
exhibited markedly increased enzyme activity of the 


assays the activity wa- 
ot two assave 


reductase, 


sume order as that observed for tumour. 

cells, 
although not as extensive as in the spleen, was also 
accompanied by an increase of dihydrofolate reductase 
activity. Again the pattern of the 
various sub-lines paralleled the tumour activities, 
If it is assumed that the increased weight of the livers 


The infiltration of the liver by leukwmic 


activities of 


from leuksemie mice (Table 2) is caused by infiltration 
of leukwmic cells having the same enzyme activity 
as the cells of the solid tumour, then it Is possible to 
calculate the approximate enzyme activity which can 
be expected in various samples of leukzemic liver 
For M46R liver the predicted value obtained im 
this manner was 106 as compared with an actual 
113. (Table 3). For C824 liver” the 
predicted and observed values were 544 and 413 
respectively, 


value of 


Attempts to explain the phenomenon of resistance 
should be tempered with the realization that know 
ledge of the biochemieal basis of resistance gam “dl by 
study of one type of cell may not be applicable to 
other kinds of cells. It has been suggested that the 
major factor in the development of resistant S. 
facealis is the reduction in the permeability of the 
Table 4 
FOLATE 


INHIBITORY Errkcts oF T ANTIFOLATES ON 
REDUCTASE AcTIVITIEFS OF SENSITIVE AND RESISTANT 
LEUKEMIAS 


Enzyme 
Enzy me dichloro- 
ametho 
pterin 
10°" 


Unin Enzyme 
hibited amin 


enzyme pterin 


Normal liver 2 1s 
spleen 11 
Azaguanine- 


ig 


of enzyme extract an 
carbonate tinal concentrat 
pet nro 


leotide 
tivities re 
All values 


ot 


ibsorhbancy 


1 density ci.ange ch oceur in a 
h ! | om 


NATURE 


bacterial cell to the antifolates'™ 
such a 


The occurrence of 
ll has not been de 


attributed thre 


mic ce 
established Aronow 
resistance of fibroblast 
culture to possible chang 
tetrahvdrotolie acid 


change in 
finitivels huts 


mouse lls grown in tissue 


enzymes concerned with 
utilization!” 

The experimental approach itself could conceivably 
influence the wav a cell becomes resi 
As emphasized by Nichol ard 
bacterial cells 
eulture can be exposed to high coneentrations of 
the test-tube, 
exposed only to a 
tolerated by 


stant to a dr ip’ 


Welch", 


yrowm in 


whereas 


cells or neoplast 1 tissue 


an antagonist in leukemic cells in 
mice can be 
of drug that 
host 

If the inhibition of eell growth by 
ame‘ hopterin is due mainly to the inhibition of dihy 
drofolate the explanation of 
resistance either an increase ot the enzyme 
or a decrease im permeability to the drug or both. 


So long as drug-levels we vivo are 


concentration 
can be other tissues of the 
ke ukemi 
recdluctase, simplest 
would be 
maintained at low 
levels and cell permeability is not limiting, leukcermic 
cells with high dihydrofolate reductase activity should 
have a better chance to survive than cells with low 
dihydrofolate reductase activity. It is easy to demon 
strate with cell-free extracts in vitro, where permeabil 
ity does not play a part, how high levels of dihydro 
folate reductase could help to explain resistance 
For example, despite inhibition by amethopterin at 
My, there more 
dihydrofolate reductase activity left in the inhibited 
preparation from resistant leukemic cells 
than in the uninhibited extracts of sensitive L1I2Z10 
eells (Table 4). This difference cannot be attributed 
to a change in affinity of drug with enzyme since 
kinetic studies with enzyme 
from “£1210 and C's2A 
indicate that the Ay values with amethopterim for 
both enzymes are approximately the same, 5 

VW. Recently, Hakala et a/.2° and Fischer?! have 
reported that amethopterin-resistant cells grown in 
culture have markedly, 
with no 


a concentration of 0-5 wus 


enzyme 


preliminary extracts 


sensitive resistant spleens 


increased levels of fole 


acid reductase change 
affinity. 

It the main site of amethopterm-binding in tissue 
is the enzyme it 24 
limiting. then a high extracellular concentration of the 


drug (relative to the very low 


drug-enzyme 


inhubits?® and drug ingress is not 
dissociation constant of 
enzyme-inhibitor complex) should result in cells 
with completely inhibited enzyme. One would 
expect on this basis alone that leukemic cells with 
high enzvme-levels such as in C824 would sweep up 
the drug to a point of complete inhibition. In this 
situation cells with a genetic capacity to produce 
more enzyme would favoured 
during a yp riod of selection of drug-resistant cells. 


not necessarily be 
Amethopterin at a daily optimal dose level of 1-0 
per kyem. efteetive ly the 
with advanced leukemia? This 
calenlated peak-level 
uniform distribution) in the tissues of 2 


mgm. prolongs life Spun 


of mice dose is 
equivalent to a (assuming 

a concentration which should be more than « nough to 
inhibit completely dihydrofolate reductase activity 
in extracts. 

The data in Tabl 
injection of ant ifolates 
the dihvdrofolate reductase-levels of 


resistant sub line CS2A 


t hr. after 
into leuksemie mice, 
the 
much above the 
During this period 


5 show that within 
various 
doubly 
tissue were 
enzvme activity of sensitive ce IIs 
the drugs had obv iouslvy been absorbed from the site 


fi 
Ne. 4758 41 
Sours f tissues mean 
pees Liver Spleen Tumou 
Wi6R 113 223 26 225 il 
M66-3R ais > + 11 5 
$13. 8s 1.340 155 1.535 105 
él ts i 
resistant 
almost 
| 
aR 
if 
enzyme 
15 
it 
spleen 
Diehloroame 12 |_| 11 
thopterin 
66-3R 
imd dichloro 
imietho 
pterin an 
dleen, 
att 
12-16“ inhibitor in 2 per cent 
sodigim on of antifolate is shown in the 
tabla) w f 0-05 M potassium phosphate 
buffer, pH iptoethanol and incubated at 34° for 
min. Then 0-07 smole of reduced triphosphopyridine 
ind «mole of dihyderofolic acid were added All 
xpréssed as decrease Of at 340 n fi 
hv@ cid and r greater 
i yparison. The 5 4 ire based 
@ptical density changes obtained during the first minut t 
Bation b t! high tivity leads t t 
‘ 
i 


fable 5. Jn OF ANTIFOLATES ON DIHYDROFOLATE 
REDUCTASE ACTIVITIES OF SENSITIVE AND RESISTANT LEUKAMIAS 


mumol. of dihydrofolate reduced per mgm. of 
protein per hr. at 25 


Dichloro- 


Source of tissues 


No Amino Ametho imetho- 
drug® pterin pterin pterin 
Ol 100 


mgm./kgm. | mgm./kgm. mem kuin 


Azaguanine 
resistant, 
antifolat 
sensitive 


leukwmila 


Liver 1-2 i-l 
Spleen “on Od 
Tumour 75 1-4 0 

Antifolate 

resistant 

leukemia, 

C82A 
Liver 415 sul 259 36 
Spleen 1,340 723 462 121 
Tumour 1,535 1,720 1,460 580 


* Data from Table 3 for eomparison. 


Antifolates were dissolved in 2 per cent sodium bicarbonate and 


iministered subcutaneously in the axillary region. Four hr. later 
the m were killed, tissues removed and sssayed as described else 


where in this article. 


of subcutaneous injection, since in @ control experi- 
ment the enzyme activity was almost abolished in 
tiasues of mice implanted with the antifolate-sensitive 
avaguanine-resistant variant of L1210 

It is coneluded that although increased dihydro 
folate reductase activity may be an important factor 
in the development of resistance im the mouse 
louksemia sub-lines, equally as nnportant may be a 
limitation on the entry of the antifolates into the 
leuksemie cell. That increased dihvdrofolate reduc 
tase activity cannot be the sole basis of resistance Is 
from our work with the sub-line M66-3R 


apparent 
resistant to dichloroamethopterm 


which had become 
thout a change of enzyme level (Table 3). This, 
however, may be a unique situation associated with 


certamn puzzling properties of the interest mg dichloro- 


lerivative. 

periments with mice show that the optimal 
therapeut ic dose of dichloroamet hopterim ts approxi 
100 times that ot amethopterin®® ; vet on the 
work, dichloroamethopterim 
3-4 times as potent a dihydrofolate 


ately 
bass of our 


spproximately 


reductase inhibitor as aminopterin (Table 4). This 
mav be due to a permeability barrier in the leukzemuc 
cell wall to dichloroamethopterim. It is also of 


interest to poimt out that cells that had becom: 
resistant to amethopterm still showed some sensitivity 
to dichloroamethopterin. Another example of the 
iniqueness of dichloroamethopterm 1s that it pro 
luced apparent cures’ in the mouse leukwmia 
whereas aminopterim and amethopterimn 
merely prolong the life-span of leukzemic mice**, 
Cured’ mice develop an immunity to re-mor ulation 
with fresh leuksemic material!?. Dichloroamethop- 
terin, despite its similarities to amethopterin, that is, 
inhibition of dihydrofolate reductase and reversal of 
te actions in animals with citrovorum factor**, 
owe its therapeutic efficacy to some other Jocus 
perhaps the blocking of folie acid entry into 


of action 
cells 

If the resistance in human leukwmia can be shown 
be comparable to that found im our work on 
mouse leukemia, that is, a marked increase of di- 
hvdrofolate reductase occurring im leukemie cells 
that have developed resistance to antifolates, then 


wo 
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analogues of folic acid which act quite different ly 
from aminopterin or amethopterin should be syn 
thesized. The analogue should have the following 
properties: rather than inhibiting dihydrofolate 
reductase, it would act as a substrate for the enzyme 
In its oxidized form it should be non-toxie and need 
not be effective against leukwmic cells that are 
sensitive to the action of amethopterin The new 
agent after reduction should then be capable of 
inhibiting various reactions involving tetrahydrofoli 
acid. For example. one might seek for a tetrahyvdro 
folate analogue which inhibits the biosynthesis of 
thymidylie acid, methionine or purines Aceording 
to this reasoning, those cells which have become 
resistant due to an increased dihydrofolate reductase 
activity could produce more lethal synthesis of a 
reduced pteridine which could then have the unique 
property of inhibitmg various tetrahydrofolate 
requiring metabolic reactions. The new antifolat: 
would not be used until resistance developed and only 
in situations where the resistance was due to highet 
levels of dihydrofolate reductase in leukemic cells 
There are at least two examples where resistance 
appears to be due to the inability of a cell to carry 
out lethal synthesis, namely, the conversion of 
§-mercaptopurine (or S-azaguanine and the con 
version of 5-fluorouracil?’ to the corresponding 
nucleotides. The situation envisaged in this article 
is quite the opposite ; resistance would lead to lethal 
synthesis if the proper antifolate were used only 
after resistance had occurred. 

This investigation was supported in part by a 
research grant (Cy-4167) from the United States 
Public Health Service. 
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THE EASIBINDER wi!) BIND 


your Trade and Technical Journals 


Binders for Nature hold | Vol. and Index (i3 Issues) 
Gold blocked with itle and year, Price 13 6d. 
(please specify year when ordering) 


The EASIBINDER is used by Librarians of Government, industrial and 
Research Establishments in all parts of the British Commonwealth. 

Designed for both permanent and temporary binding of technical journals 
it facilitates the formation of a reference library of current journals with no 
danger of lost or soiled copies. 

The journals are easily inserted with steel wires (supplied with the 
binders) and can be removed and replaced at any time. By means of a 
special device the binder is just as useful when only partly filled as it is 
when completely filled 

Easibinders can be supplied for all journals, gold blocked with any 
title, and in addition, the year of publication 


Please write for full particulars of the Easibind device. 


Contractors to H.M. Government and Crown Agents for the Colonies 


84 NEWMAN STREET 
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NUCLEAR SCIENCE 
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Contents : 

Neutrino Interactions 

Nuclear Interactions of Heavy Ions 

Cosmic Ray Showers 

Bubble Chambers 

Optics of High-Energy Beams 

Nuclear Structure Effects in Internal Con- 
version 

Recoil Techniques 
Studies 

Labeling of Organic Compounds by Recoil 
Methods 

Nucleon-Nucleon Scattering Experiments 
and their Phenomenological Analysis 

Theoretical Interpretation of the Energy 
Levels of Light Nuclei 
Appendix : Energy Levels of the Light 

Nuclei 

Subsurface Prospecting by Nuclear 
Methods 

Experiments on Cosmic Rays and Related 
Subjects During the International Geo- 
physical Year 

Cellular Radiobiology 

Vertebrate Radiobiology : Metabolism of 
Internal Emitters 

Vertebrate Radiobiology : Late Effects 

$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere 

ANNUAL REVIEWS, INC., 


23! Grant Avenue, Palo Alto, California 


in Nuclear Reaction 


new books from 
McGRAW-HILL 


BENNETT 
Electrical Noise 


For graduate engineers who wish to avoid complex 
mathematical presentation, this book offers in prac- 
tical form the fundamentals of noise origin in electrical 
circuits. Terms in which noise is described and 
measured, circuit design from a noise abatement view- 
point, and actual noise sources are dealt with, together 
with recent advances in transistors, masers, and 
parameter amplifiers 77s 6d 


SILK 
The Research Revolution 


Technical innovations through scientific advance have 
made a major impact on economic growth, and reflec- 
ted an influence on American society, industry, and 
manpower. The author, stressing the importance of 
this new industrial revolution, has produced concrete 
evidence of these effects on industry today, and on 
scientific research development in the next decade. 

38s 6d 


McGraw-Hill Publishing Company Limited 


SCHLICHTING 
Boundary Layer Theory 


fourth edition 
Written principally for practising and research 
engineers doing advanced work in fluid mechanics, 
and for students of aerodynamics and other allied 
fields, who need a detailed knowledge of the dynamics 
of viscous flow. This eminent text has been thoroughly 
revised and contains comparisons of the most modern 
experimental results related to boundary layer theory 
£6 8s 


COLLIN 
Field Theory of Guided Waves 


Both an account and an illustration of the important 
analytical techniques available for waveguide field 
problem solution, this basic text written on an applied 
mathematics plane defines the theories of wave 
guiding structures and their affiliated devices, and 
provides a much needed guide for the graduate 
reader. £6 8s 


McGraw-Hill House London EC4 
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A New Major Work on Reactor Materials 


Materials for Nuclear Engineers 


This important new work on the behaviour and properties of materials provides both the best 
available data and a sufficient discussion of the theoretical background to afford the reader an 
appreciation of the characteristics of individual materials and a knowledge of the extent to which 
interpolation and extrapolation can be sensibly used to avoid further research and development 
Studies 


Contents and Authors 


MATERIALS INFORMATION—ITS USE IN NUCLEAR ENGINEERING 


by A. B. Melntosh, Ph.D., FRAC. AR.CS.T., FIM 


URANIUM by 2. W. Nichols, BMet, AIM GRAPHITE by W. G. © Driscoll, MSc. and |. C. Bell 
B.Sc. A.lnst.P. 

PLUTONIUM by K. Q. Bagley, B.Sc., Ph.D MAGNESIUM by T. J. Heal. MSc., F.lnst P. FILM 

THORIUM by /. P. Bell, MSc., AlnstP. BERYLLIUM by L. R. Willioms. FIM. ond 
P. B. Eyre, BSc., AIM. 

CERAMIC FUELS by W. Nichols, BMet, AIM. ZERCONIUM by C. Tyzock, BSc, Ph.D 


“Materials for Nuclear Engineers” is the work of a team of distinguished authors who are members 
of the staff of the United Kingc’o n Atomic Energy Authority and who are or have been primarily 
engaged on the study and se’e:tion of materials. They include senior members of the team 
responsible for the selection of the materials for the Calder Hall and Chapelcross reactors and for 
the Dounreay fast reactor. 


8) Sj in 384 p; 205 line and half-tone illustrations, 181 tables Cloth houn 

75s. net postage 1s. 9d. 

A descriptive leaflet including specimen extracts 1s available on reques¢ 
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UNIVERSITY 
GLASS OF CAMBRIDGE 


All Glass Requirements for Scientific DEPARTMENT OF PHYSICAL CHEMISTRY 


worsens SUMMER SCHOOL 1961 


\ SUMMER SCHOOL on “ Fast Reactions” will be 
= SHEET & PLATE-GLASS—cut and held in the University Department of Physical 


Chemistry, Cambridge, from August 12-19, 1961. Some 
ground to exact dimensions. of the main topics will be: 
APPLICATIONS OF SPECTROSCOPY TO THE STUDY OF 


LENSES, PRISMS & FLATS—to any REACTIONS IN FLAMES, EXPLOSIONS AND SHOCK 
Ss 


standard of accuracy. THEORIES OF ACTIVATION AND ENERGY TRANSFER 
THE STUDY OF VNIBRATIONALLY EXCITED 

MOLECULES BY FLASH PHOTOLYSIS AND 
MIRRORS—back silvered and front FLUORESCENCE 
EXPERIMENTAI TECHNIQUES OF STUDYING FASI 
surface aluminised, etc. REACTIONS IN GASES AND LIQUIDS 
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HIGH SPEED GAS CHROMATOGRAPHY 
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at lectures and at a number of social functions 


Ai | onl The fee for the course, inclusive of accommodation 

c. J. ILE Ss, LTD. for seven nights and the social functions, will be £25 

ILFORD OPTICAL WORKS Accommodation will be provided in Colleges or College 
Hostels. 


FOREST ROAD, BARKINGSIDE, Further details and forms of application may be 


ESSEX obtained from 
rHE SECRETARY OF THE SUMMER SCHOOL. 
Department of Physical Chemistry, | ensfield, 


Telephone : HAinault 5454-5 Cambridge 
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application. 


TYPICAL CHARACTERISTICS 
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conditions. 
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TEMPERATURE —55 Cro + 200C. 
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Enquiries invited for other dimensions 
and types 
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LTD. 
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CHECK HUMIDITY AT A GLANCE 
WITH THE 
DARTON PRECISION HAIR HYGROMETER 


Accuracy + 3%, between 30-90%, R.H. 


With or without temperature scale. 5 in. , 
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We also manufacture chart recorders for 
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F. DARTON & CO. LTD. 
WATFORD FIELDS, WATFORD 
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“‘wants’’, or duplicates for sale. Binding undertaken. 


ENDECOTTS 


TEST SIEVES 


For Accura cy! 


POCKET 
INTERCHANGER 
SIEVES 


Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
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Full wave retardation analyser 
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saves valuable time of skilied personnel 
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ORGANO-METALLIC COMPOUNDS 
G. E. COATES 


So many important developments have taken place in 
this field in the last four years that this book has outgrown 
its original place in Methuen’s Monographs on Chemical 
Subjects. The second edition has doubled in size, most of 
the text has been rewritten, and the largest amounts of 
new matter deal with the alkali metals, boron, tin and 
the transition elements 45s 


SPACE AND SIGHT 
M. VON SENDEN 


Now published in English, with additional essays by 
Professor A. Riesen, Mr. G. J. Warnock and Professor 
]. Z. Young, this important work studies the perception 
of space and shape in congenitally blind patients, before 
and after operation 42s 


Methuen's Monographs on Applied 
Probability and Statistics 


STOCHASTIC POPULATION MODELS 
IN ECOLOGY AND EPIDEMIOLOGY 
M. S. BARTLETT 


A discussion of models for biological populations in 
ecological and epidemiological contexts where a full 
stochastic (probabilistic) formulation is inadvisable. 

12s 6d 


STOCHASTIC PROCESS 
LAJOS TAKACS 


The first book to introduce the reader to the theory of 
stochastic processes by discussing a series of nearly a 
hundred problems and solutions. These problems are 
taken from the fields of physics. 18s 


Methuen’'s Monographs on Physical Subjects 
MAGNETIC MATERIALS 
F BRAILSFORD 


An enlarged, largely rewritten third edition of this 
Monograph. The rationalised MKS system of units is 
ised throughout 16s 


CARTESIAN TENSORS 
G. TEMPLE 


A completely modern introduction to Cartesian Tensors, 
based on the Bourbaki definition of a tensor as a multilinear 
function of vectors 12s 6d 


36 Essex St., London, W.C.2 


Announcing a new Elsevier Journal: 


JOURNAL OF 
ATHEROSCLEROSIS 
RESEARCH 


International Journal 

of Fundamental Research 
in Atherosclerosis 

and Related Subjects 


| EDITORIAL BOARD 


ORGENSEN 
ANDROW Warsc 


E. AAES 
D. ALEKS 


SARATTIN \ 


GERC 


SCHRADE Frankfurt/Main 
SHIMAMOTO Tokyo 

M. D. SIPERSTEIN Dallas 

K. WEBER Prague 


Editoria secretory. F. WOODFORD Leiden 


/PURPOSE AND SCOPE 


Fundamental research on atheroclerosis and re 
lated subjects is carried out by a wide variety of 
including for instance pathological ana 
tomists, physiologists, cardiologists, biochemists 
and physical chemists, and the resultant publica 
tions are therefore spread over a large number of 
scientific journals. This is felt as a serious hindrance 
by many investigators who wish to stay informed 
about new developments and trends of research in 
different parts of the rapidly expanding fieid. The 
publication of the Journal of Atherosclerosis Re 
search is intended as a means of remedying this 
situation and of helping workers in atherosclerosis 
research to keep an overall view of the subject 

Starting in January 1961 the Journal of Athero 
sclerosis Research will appear bimonthly. Each 
issue is to contain approximately 80 to 90 pages 
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CELL 


Biochemistry Physiology, Morphology 
Complete in ¢ volumes 


Edited by 


JEAN BRACHET ALFRED E. MIRSKY 


Special subscription prices for the complete set 


Volume 


Methods: Problems of Cell Biology 


1959, 816 pp., illus., 157s. 6d. 
Subscription price 141s. 6d. 


Volume 2 


Cells and Their Component Parts 


In preparation, 1961 


Volume 3 


Chromosomes, Mitosis, and Meiosis 
In preparation, 1961 


Volume 4——Just Published 
Specialized Cells, Part 1 


1961, SIL pp., illus., 128s. 6d 
Subscription price 116s. 


Volume 5—Ready February 1961 
Specialized Cells, Part 2 


1961, 597 pp., illus., 143s 


Subscription price 128s. 6d. 


International Review of 


CYTOLCSY 


Edited by 
F. 


Prepared under the Auspices of 
The International Society for Cell Biology 


G. H. BouRN! DANIELLI 


10 volumes now completed 


10 
December 1950, 409 pp.., 


Volume 
935 


The Chemistry of Schiff’s Reagent 
By Freperick H. KASTEN 
Spontaneous and Chemically Induced Chromosome 
Breaks 
By ARUN KUMAR SHARMA anid ARCHANA SHARMA 
The Ultrastructure of the Nucleus and Nucleo- 
cytoplasmic Relations 
By SAUL WISCHNITZER 
The Mechanics and Mechanism of Cleavage 
By Lewis WOLPERT 
The Growth of the Liver with Special Reference to 
Mammals 
By F. DOLJANsKI 
Cytological Studies on the Affinity of the Carcino- 
genic Azo Dyes for Cytoplasmic Components 
By YosHimMt NAGATANI 
Epidermal Cells in Culture 
By A. GEDEON MATOLTSY 
AUTHOR INDEX—SUBJECT INDEX 
CUMULATIVE SUBJECT INDEX TO VOLUMES I-!0 


Previously published: 


Volume 1, 1952, 368 pp., illus., 80s. 
Volume 2, 1953, 545 pp., illus., 88s. 
Volume 3, 1954, 530 pp., illus., 80s 
Volume 4, 1955, 419 pp., illus., 80s. 
Volume 5, 1956, 570 pp., illus., 92s. 
Volume 6, 1957, 566 pp., illus., 86s. 
Volume 7, 1958, 684 pp., illus., 114s. 6d 
Volume 8, 1959, 541 pp., illus., 93s 
Volume 9, 1960, 424 pp., illus., 93s 


Complete Tables of Contents of all volumes available upon request. 


Your standing orders are invited. 


11f FIFTH AVENUE, NEW YORK 3 


Phone: WHltehall 6631 


17 OLD QUEEN STREET, LONDON, S.W. 1 
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11! FIFTH AVENUE, NEW YORK 3 17 OLD QUEEN STREET, LONDON, S.W. 1 


S upplements to 


EXPERIMENTAL CELL RESEARCH 


Published under the Auspices of the International Society for Cell Biology 


Proceedings of the 6th International Congress of Experimental Cytology, 
Stockholm, 1947 


Edited by TorRBIoRN CASPERSSON and LUowIiK MONNE 
1949 (Out of print) 


The Chemistry and Physiology of the Nucleus 
Proceedings of the Symposium held at Brookhaven National Laboratory, 1951 


Edited by V. T. BOWEN 
1952 (2nd printing, 1960), 402 pp., illus., cloth bound 86s., paper bound 80s. 


Development and Differentiation 


Biochemistry, Physiology, Methodology 
Presented to JOHN KUNN>TROM 
1955, 416 pp., illus., paper bound, 64s. 


Cytochemical Methods with Quantitative Aims 


Biophysical and Biochemical Approaches 
Proceedings of a Symposium held by the Institute for Medical Cell Research 
and Genetics, Karolinska Institutet, Stockholm, 1956 


Edited by B. Linpstrom and R. BRowNn 
1957, 296 pp., illus., paper bound, 84s 


The Submicroscopic Organization and Function of Nerve Cells 
Proceedings of the Symposium held by the Venezuelan Institute of Neurology 
and Brain Research, Caracas, 1957 
Edited by H. FeERNANDEZ-MoRAN and R. BROWN 
1958, 644 pp., illus., cloth bound 114s. 6d., paper bound 100s. 


The Relationship Between Nucleus and Cytoplasm 
Proceedings of the Symposium held at Université Libre de Bruxelles, 195% 


Edited by R. J. C. Harris 


1959, 276 pp., illus., cloth bound 86s., paper bound 80s 


The Cytochemistry of Enzymes and Antigens 
Proceedings of the Symposium held at the Carlsberg Laboratory, Copenhagen, 1959 


Edited by R. J. C. Harris 


1959, 308 pp... illus., cloth bound \00s., paper bound 86s 


Cell Movement and Cell Contact 
Proceedings of a Symposium held in Leyden, September 1960 


Edited by R. J. C. Harris 


1961, in preparation 
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ORGANO-METALLIC COMPOUNDS 
G. E. COATES 


So many important developments have taken place in 
this field in the last four years that this book has outgrown 
its original place in Methuen’s Monographs on Chemical 
Subjects. The second edition has doubled in size, most of 
the text has been rewritten, and the largest amounts of 
new matter deal with the alkali metals, boron, tin and 
the transition elements 45s 


SPACE AND SIGHT 
M. VON SENDEN 


Now published in English, with additional essays by 
Professor A. Riesen, Mr. 
]. Z. Young, this important work studies the perception 
of space and shape in congenitally blind patients, before 
and after operation 42s 


Methuen's Monographs on Applied 
Probability and Statistics 


STOCHASTIC POPULATION MODELS 
IN ECOLOGY AND EPIDEMIOLOGY 
M. S. BARTLETT 


A discussion of models for biological populations in 
ecological and epidemiological contexts where a full 
stochastic (probabilistic) formulation is inadvisable. 

12s 6d 


STOCHASTIC PROCESS 
LAJOS TAKACS 


The first book to introduce the reader to the theory of | 


PURPOSE AND SCOPE 


stochastic processes by discussing a series of nearly a 
hundred problems and solutions. These problems are 
taken from the fields of physics 18s 


Methuen's Monographs on Physical Subjects 
MAGNETIC MATERIALS 
F. BRAILSFORD 


An enlarged, largely rewritten third edition of this 
Monograph. The rationalised MKS system of units is 
ised throughout 16s 


CARTESIAN TENSORS 
TEMPLE 


A completely modern introduction to Cartesian Tensors, 
based on the Bourbaki definition of a tensor as a multilinear 
function of vectors 12s 6d 


36 Essex St., London, W.C.2 


G. J]. Warnock and Professor 


Announcing a new Elsevier Journal: 


JOURNAL OF 
ATHEROSCLEROSIS 
RESEARCH 


international Journal 

of Fundamental Research 
in Atherosclerosis 

and Related Subjects 


EDITORIAL BOARD 
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F. BOTT 
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GERO B 


HAMILTON Torort 


Oxford 
Frankfurt/Main 
SHIMAMOTO Tokyo 
SIPERSTEIN Dollas 


WOODFORD Leiden 


Fundamenta! research on atheroclerosis and re 
lated St subjec ts is carried out by a wide variety of 
specialists, including for instance pathological ana 
physiologists, cardiclogists, biochemists 
and physical chemists, and the resultant publica 
tions are therefore spread over a large number of 
scientific journals. This is felt as a serious hindrance 
by many investigators who wish to stay informed 
about new developments and trends of research in 
different parts of the rapidly expanding field. The 
publication of the Journal of Atherosclerosis Re 
search is intended as a means of remedying this 
situation and of helping workers in atherosclerosis 
research to keep an overall view of the subject 

Starting in January 1961 the Journal of Athero- 
sclerosis Research will appear bimonthly. Each 
issue is to contain approximately 80 to 90 pages 


Speciinen copies from: 
ELSEVIER PUBLISHING COMPANY 
110-112 Spuistraat "Amsterdam -c. 
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THE CELL 


Bioc hemistry Physiology Morphology 
Complete in ¢ volumes 


Edited by 


JEAN BRACHEI ALFRED E, MIRSKY 


Special subscription prices for the complete set 


Volume 1 


Methods: Problems of Cell Biology 


1959, 816 pp., illus., 157s. 6d. 
Subscription price 141s. 6d. 


Volume 2 


Cells and Their Component Parts 


In preparation, 1961 


Volume 3 


Chromosomes, Mitosis, and Meiosis 


In preparation, 1961 


Volume 4——-Just Published 
Specialized Cells, Part 1 


1961, SIL pp., illus., 128s. 6d. 
Subscription price 116s. 


Volume 5—Ready February 196] 
Specialized Cells, Part 2 


1961, 597 pp., illus., 143s 


Subscription price 128s. 6d. 
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International Review of 


CYTOLOGY 


Edited by 
J. F. 


Prepared under the Auspices of 
The International Society for Cell Biology 


i. H. BOURNI DANIELLI 


10 volumes now completed 


10 
December 1990, 409 pp., 93s 


Volume 


The Chemistry of Schiff’s Reagent 
By Freperick H. KASTEN 
Spontaneous and Chemically Induced Chromosome 
Breaks 
By ARUN KUMAR SHARMA anid ARCHANA SHARMA 
The Ultrastructure of the Nucleus and Nucleo- 
cytoplasmic Relations 
By SAUL WISCHNITZER 
The Mechanics and Mechanism of Cleavage 
By Lewis WOLPERT 
The Growth of the Liver with Special Reference to 
Mammals 
By F. DOLJANsKI 
¢ ytological Studies on the Affinity of the Carcino- 
| genic Azo Dyes for Cytoplasmic Components 
By YOSHIMI NAGATANI 
Epidermal Cells in Culture 
By A. GEDEON MATOLTSY 


-SUBJECT INDEX 


| AUTHOR INDEX 
| CUMULATIVE SUBJECT INDEX TO VOLUMES I-10 


Previously published: 
illus., 80s. 


Volume 1, 
Volume 2, 
Volume 3, 
Volume 4, 
Volume 5, 
Volume 6, 
Volume 7, 
Volume 8, 
Volume 9, 


1952, 368 pp., 
1953, 545 pp.., 
1954, 530 pp., 
1955, 419 pp., 
1956, 570 pp., 
1957, 566 pp., 
1958, 684 pp.., 
1959, 541 pp., 
1960, 424 pp., 


illus.., 
illus., 
illus.. 
illus.., 
illus. 
illus.., 
illus.. 
illus. 


S&s 
80s 
80s. 
92s. 
86s. 
114s. 6c 


Complete Tables of Contents of all volumes available upon request 


Your standing orders are invited. 


111 FIFTH AVENUE, NEW YORK 3 


Phone: 


WHltehall 6631 


17 OLD QUEEN STREET, LONDON, S.W. 1 
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11! FIFTH AVENUE, NEW YORK 3 17 OLD QUEEN STREET, LONDON, SW. 1 


Supplements to 


EXPERIMENTAL CELL RESEARCH 


Published under the Auspices of the International Society for Cell Biology 


Proceedings of the 6th International Congress of Experimental Cytology, 
Stockholm, 1947 


Edited by TorBioRN CASPERSSON and LUoWwik MONNE 
1949 (Out of print) 


The Chemistry and Physiology of the Nucleus 
Proceedings of the Symposium held at Brookhaven National Laboratory, 1951 


Edited by V. T. BOWEN 


1952 (2nd printing, 1960), 402 pp., illus., cloth bound 86s., paper bound 80s. 


Development and Differentiation 


Biochemistry, Physiology, Methodology 
Presented to JOHN KUNN5TROM 
1955, 416 pp., illus., paper bound, 64s 


Cytochemical Methods with Quantitative Aims 
Biophysical and Biochemical Approaches 
Proceedings of a Symposium held by the Institute for Medical Cell Research 
and Genetics, Karolinska Institutet, Stockholm, 1956 
Edited by B. LinpstrRoM and R. BROWN 
1957, 296 pp., illus., paper bound, 84s 


The Submicroscopic Organization and Function of Nerve Cells 
Proceedings of the Symposium held by the Venezuelan Institute of Neurology 
and Brain Research, Caracas, 1957 
Edited by H. FeRNANDEZ-MoRAN and R. BROWN 
1958, 644 pp., illus., cloth bound 114s. 6d., paper bound 100s. 


The Relationship Between Nucleus and Cytoplasm 


Proceedings of the Symposium held at Université Libre de Bruxelles, 195% 


Edited by R. J. C. Harris 


1959, 276 pp., illus., cloth bound 86s., paper bound 80s 


The Cytochemistry of Enzymes and Antigens 
Proceedings of the Symposium held at the Carlsberg Laboratory, Copenhagen, 1959 


Edited by R. J. C. Harris 


1959, 308 pp.. illus., cloth hound \00s., paper bound 86s 


Cell Movement and Cell Contact 
Proceedings of a Symposium held in Leyden, September 1960 
Edited by R. J. C. Harris 


1961, in preparation 


Your standing orders are invited 
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TON sets the STANDARD > 


1 SECOND IN 6 YEARS corresponds to a Standard Deviation of 1 microgramme 
on a 200g balance. Such is the remarkable accuracy attained on a Stanton High Preci- 
sion balance. That's why the laboratories in 5 continents, charged with maintaining the 
world standards of mass, turn to Stanton for their precision balances and weights 


That is why the 


STANTON 


THERMO - RECORDING BALANCE 


has achieved its success 


[he iHERMO-BALANCE automatically records weight, 
time and temperature changes. Air-damped, suit- 
able for total load of 50g; may be supplied with 
sensitivity of Img or 1/10mg. Standard furnace 
(illustrated) suitable for 1000°C, but alternative 
furnaces for both high and low temperatures can 
be made. Once set, the Thermo-Balance will repro 
duce and record weight changes, time and temperature 
for periods up to several days 


Fully descriptive leaflet available 


S TA N TO N Thermo-recording Balances 


STANTON INSTRUMENTS LTD: 119 OXFORD STREET: LONDON, W.1 
Read. Trade Mark Telephone: Gerrard 7533 . Cables: Stanbal London 
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new 


low-cost 
automatic 


Perkin-Elmer announce a major British development— 


their new Model 137 UV automatic Spectrophotomete1 
for the ultraviolet and visible. This new instrument, which 
is the logical counterpart to the well-known Perkin-Elmer 
Infracord Spectrophotometer in the infrared, provides 
fully automatic, top-speed analysis, advanced operating 
features and a first-rate specification. Yet its cost is re- Reduced Cytochrome C 


markably low. We should like to send you full details of in aqueous buffer 
Scanned in 30 seconds 
this interesting new model. — 480 to 580 my 


Wavelength range: 


Automstic Gain Control: Com pensates absorption: 
f solvent, even if absorption 
f solventi 1% 
Pead-out Accessory: For nstant wavelengti 
read-out on auxiliary recorder 


p Specd: 2 minutes 8 minutes f 
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Speaking 


Wherever electricity is used in industry, 
there is a need for electrical measuring instruments. Pheno- 
menal development in recent years has produced a need 
for such a multiplicity of instruments of different kinds 
that there is a prevailing tendency towards the slowing down of 
maintenance and laboratory work through having too many 
instruments in use. Incidentally, too much test gear also 
means too much expense. The answer to such problems is 
provided by ““Avo’’ MULTI-RANGE instruments. 


= 


The Model 8 Universal Avo- 
Meter is a multi-range electrical 
testing instrument giving a wide 
range of readings of A.C. and 
D.C. Current, A.C. and 
Voltage, Resistance, 
Decibels on a S-inch hand al 
brated scale 

The instrument has a sensitivity 
of 20.000 ohms per volt and 
meets the accuracy requirements 
of British Standard Specification 
89/1954 for industria! portable 
instruments. It is compact and 
robust, simple to operate. and is 
protected by an automatic cut- 
out against damage through 
inadvertent electrical overload 
Various external accessories are 
available for extending the wide 
ranges of measurement 


Write for FREE copy of the 
latest catalogue of ‘‘AVO"' 
Instruments. 


9 


MODEL 7 UNIVERSAL AVOMETER 
MODEL 8 UNIVERSAL AVOMETER 
MODEL 40 UNIVERSAL AVOMETER 
HEAVY DUTY AVOMETER 
“AVO" ELECTRONIC TESTMETER 
“AVO" ELECTRONIC TEST UNIT 
“AVO"™ SIGNAL GENERATORS 


VALVE CHARACTERISTIC METER 
“AVO" LIGHT METER 
THE MULTIMINOR 


Sole Proprietors and Manufacturers 


TAN 


Avocet House, 92-96 Vauxhall Bridge Road, London, 8.W.1 | 
Victoria 3404 (12 Lines) 


A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 


RE of January 7. 196! 


MICROSCOPES 
M25 


SERIES 
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ENGLAN 


YORK 


INCUBATORS 
UNIVERSAL BATHS 
SOXHLET HEATERS 

THERMOSTATIC BATHS 
DYEPOT BATHS 
BREWERS MASH BATHS 


“PATRA™ 


HUMIDITY CABINET 


Send for illustrated catalogue to:— :: 


LABORATORY 
THERMAL EQUIPMENT LTD 


GREENFIELD, Nr. OLDHAM, ENGLAND 


Telephone: Saddleworth 2748 
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SWIFT 


AUTOMATIC* 


for the 

volumetric analysis 
of 
micro-preparations 


* A single movement of one finger :— 


1. Records the constituent observed on 
the cross-lines 


2. Adds the individual count to the 
totaliser 


3. Moves the specimen to the next 
observation point 


Write or phone for free brochure 


JAMES SWIFT & SON LTD. 
113-115a Camberwell Road, London, S.E.5. 


COUNTER RODney 544i 


ADVERTISING RATES IN NATURE 


Owing to the increase in the costs of production, the advertising rates for NATURE 
will go up from Ist April, 1961. 
All orders received for insertion before that date will be invoiced at the current rates. 


REVISED ADVERTISING RATES COMMENCING Ist APRIL, 1961 


1 Insertion 6 Inservions 13 Insertions 26 Insertions 2 Insertions 


per in 4 perm 
Whole page t44 0 £36 
Half page ; 2 24 O 2 20 
Quarter page - 13 O 2 11 
Lighth page 7 0 6 


Sixteenth page. ‘ : 3 15 : 0 3 


CoLtour: Orange £15 extra, Standard Blue or Green £20 extra, other 
colours by arrangement. 
Guaranteed positions. 
Front Cover .. £15 per page extra 
Inside Covers, First Right Hand Page, Facing Matter = —* 
(and pro rata) 
Other Stipulated Pages i £3 per page extra 

(and pro rata) 


CLASSIFIED ADVERTISEMENTS 
are charged at 18s. for the first two lines and 6s. per line after (lines containing words in 
capitals count as two lines). Average six words to a line. Is. is charged for the re-direction 
of replies to advertisements with a box number. Semi-display £4 16s. per single column inch. 
All advertisements are subject to space being available and to the approval of the 
Proprietors, who reserve the right to refuse publication. 
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THE Fielden. proximity 
| 


aiaim sensitive to one hundredth part of 
thousandth of an inch..... 


The Ficiden Proximity meter is an extremely versati'c insirument, 
observations to be made in research and industry which would otherwise be 
impractical It can be used as a concentricity gauge, micrometer, vibration 
meter, dielectric comparator and for pressure measurement, etc 


changes due to physical displacement or dielectric change can be detected with 
in the field of micro-measuremen! 


Small capacitance 


a high degree of sensitivity, indispensable 
No laboratory or test department 
should be without onc [ Petes 


measures | FREE 
28 PAGE BOOKLET 


without Write to-day for this } METER 


informative booklet— 
physical contact “Capacitance Measure- 
ment in Research and 
Industry,”” Publication j 
225/N., giving full appli- 
cation information and } 
technical data 


: Humidity Man- Indicating 
Recording 
Control 


FIELDEN ELECTRONICS LTD : WYTHENSHAWE : MANCHESTER Phone: Wythenshawe 325! (4lines) Grams 
LONDON, WALSALL, STOCKTON-ON-TEES, EDINBURGH (A. R. 


chester ALSO AUSTRALIA, ITALY AND CANADA &Branch Offices : 
BOLTON LTD) AND DUBLIN 


Agents throughout the world 


SILICONE RUBBER 


Regd. Trade Mark 
Laboratory Equipment TUBING, BUNGS, STRIP, WASHERS, 
BOTTLE, CAP LINERS & MOULDINGS 


Polythene Covered Wire Carriers MADE TO SPECIFICATION 


for Winchester Bottles ESCO (RUBBER) LTD 
34/% Somerford Grove, London, N.16 


**GURR’ $s is the Registered Trade Mark of 
GEORGE T. GURR LTD. 

Since 1915 “GURR'S” brand of MICROSCOPICAL STAINS and 
Reagents become world-famous. 
if you want this world-famous brand specify “GURR’S”’ 
and refuse any other. 

Ask for catalogues 

GEORGE T. GURR LTD. 

1346-138 NEW KINGS ROAD, LONDON, N.W.6 


MANSFIELD OIL-GAS PLANT 
FOR LABORATORIES’ GAS SUPPLY 
* Reliable ® Simple to Operate * Safe 


Provides a gas supply at a constant calorific value of 1.3450 
B.T.U.'s per cu, ft. produced from Light Diesel Oil, Gas Of}, 
Paraffin, or other suitable oils available at low cost. 

Enables the efficient use of a full range of modern gas 
burning appliances in any part of the world. Ideal for glass 
blowing and gives perfect oxidizing or reducing tlames with 
ordinary atmospheric burners. 


HOSPITAL AND LABORATORY SUPPLIES LTD. For full particulars send details of estimated number of 


burners to be used. 


12 CHARTERHOUSE SQUARE 
MANSFIELD & SONS LTD. 


LONDON, E.C.1 
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LETTERS 


SPACE SCIENCE 


Existence of Net Electric Charges on Stars 


V. A. Barter! has urged that a 
physical and astrophysical phenomena 
explained by a net charge on the Sun of 1-5 
1028 e.s.u., admitting that this proposal is at variance 
with some of the *‘most cherished notions’’* of theoret 
ical astrophysicists. Attention may therefore bi 
directed to certain deductions from Bailey's hype 
thesis that are in conflict with unambiguous evidences 
from observation as well as with what is generally 


variety ot 
can be 


geo 


regarded as sound theory 

(1) Bailey suggests two explanations of how the 
solar charge can be produced and maintained. The 
tirst derives from the assumption that neutrinos carry 
a positive charge in the range between 10-'° and 10-?* 
times the electron charge. Now, since the conductivits 
of the solar material is of the order of 10'—10"" e.s.u 
ref. 3), the field created by the leaking of 
charges from the solar core would tend to push ele 
there 


positive 


trons off the solar surface at such a rate that 
would be no net charge left on the Sun. Accordingly, 
electrons would have to drift outward, and whether a 
sufficiently high rate of escape materializes, or fails to, 
fepends on the drift velocity required to compensati 
the postulated rate of charge production entailed by 
the nuclear reactions. From Bailey's figures we con 
clude that less than | electron per em.* 
leave the solar surface. This rate of 
sponds to a mean drift velocity of free electrons, im 
much than 
fraction of the 
same argument. 


and sec. must 


escape corre 
he photosphere, for example, of less 
| em./see., Which is a negligible 
iverage thermal velocity By the 
it follows that this outward current would not stoy 
in the solar corona, or even in interplanetary space 
We do not carry this argument forward beyond the 
confines of the planetary system, since there cannot 
result a net charge within, say, the Earth’s orbit 
(2) Having concluded that the charge production 
must be so fast that it cannot be compensated by 
currents, one might fall back on Bailey's alternative 
explanation and postulate the existence of a poly 
limensional such that charge conservation 
need not hold exactly in our four-dimensional world 
The steady charge would be determined 
essentially by the local value of the conductivity and 
might follow closely the mass distribution. Then. 
of course, the atoms of the photosphere are moving 
in an electric field corresponding to a point charg 
of 1-5 © 1028 e.s.u. at the centre of the Sun. This 
field ought to produce an excessive Stark effect 
\ simple calculation with well-known formule shows 
that, for example, the numerous Stark components 
of the Hg-line would spread over 1000 A., or so. The 
observed line width is of the order of 1 A. In partien 
ar, and this is the crucial point, in the case of Hi, 
no undisplaced component should be found at 4861 A 
This implication of Bailey's hypothesis ts simply not 
horne out by the solar observations. 
argument one can rule out electric fields in the 
chromosphere (flash spectrum) and the corona (ultra 


state 


By the same 


NATURE 


TO THE EDITORS 


violet emussion lines). Hence, Bailey's second mech 
anism is incompatible with all spectroscopic evidence 

(3) Bailey’s hypothesis predicts the wrong polarity 
for the general magnetic field of the Sun at the 
present epoch. Even if one agrees with Bailey m 
regarding the recent reversal of the solar field as the 
outeome of some intervening process, one may well 
question the appropriateness of calling this reversal 
a “secondary effect’’?, inasmuch as the primary 
effect was predicted with the wrong sign. Neithe 
is it helpful to appeal, in support of his hypothesis, 
to the fact that for five stars the ratio of magnet 
moment to angular momentum was supposed to he 
is well known that the early data on 
magnetic stars referred to are superseded®. Rather 
it has become obvious that the main feature of stellar 


constant It 


inagnetism is its enormous variability, and there is 
now little point in appealing to a mechanisin which 
can produce only a constant field. 

(4) Bailey's model could be subjected to test by 
terrestrial expermments The ionosphere, according 
to Bailey, shields the Earth the solar electri« 
field, but not from its magnetic effects. 
if magnetically polarizable particles are accelerated 
to nearly the velocity of light, in a direction per 
pendicular to the radius Sun-Earth, in the 
reference frame of such particles there would exist 
field of about 100 gauss, and it should 
be possible to measure the resulting polarization 
Also, travelling by jet the 
same point in opposite directions, perpendicular to 
vector Sun Earth record values 
for the field differing by 20+, prov ided that 
the direction of flight make 
the excess field parallel to the local terrestrial field 

OSTER 
KeNneLM W. Puiu 
Yale University Observatory, 
New Haven, Conn 

bailey, V. A., Nature, 186 
Bailey, V. A., J. Terr. Phuys., 18, 256 (1060). 
Oster. L., Z. Astrophysik, 42, 228 (1957). 
Unsold, A Physik der Sternatmospharen” 

Verlag, Heidelberg, 1955). 

Rabcock, H. W., 


from 
( ‘onsequent ly 


vector 
a magnet 


planes past 


observers 
the radrus would 
local 


was so chosen as to 


(1060). 


Atmos. 


, second ed., 320 (Spring 


Astrophys 1958); ibid., Supp., 3, 14 


THe followmg comments may be made on the 
communication by Oster and Philip concerning my 
article in Nature’ and note in the Journal of Atmo 
spheru and Terrestrial Physics* 

Their introductory paragraph states: “Attention 
may therefore be directed to certain deductions from 
Bailey's hypothesis that are in conflict with un 
ambiguous evidence from observation as well as with 
what is generally regarded as sound theory”. 

This claim cannot relate to their sections 1 and 2, 
for these refer only to two subsidiary hypotheses on 
the origin of the solar charge rather than to the main 
hypothesis, namely, its existence. At most, th 
arguments in these sections can lead only to the con 
clusion that the corresponding hypotheses of origin 
H, and H,, are untenable and that the origin of the 
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solar charge remains to be discovered. Thus, so far 
as these two sections are concerned, the mein hypo 
thesis, that the Sun carries a large negative charge, 
remains intact. 

Also, the argument in their section 2 which rules 
out the existence of strong electric fields below the 
coronal regions in which ultra-violet lines oceur could 
mainly above 
This 


the conelusions given im 


serve as well to locate the solar charge 
these regions as to exclude the hypothesis 47, 
location is consistent with 
the addendum to a paper published elsewhere* 

The assertion rnacde in their section 3, that Bailey ‘Ss 
hy pothesis predicts the wrong polarity for the general 
magnetic field of the Sun at the present epoch’, Is 
itself wrong, for the Sun rotates like the Earth from 
west to east, and so its negative charge would impart 
to it a which is directed from 
north to south, with the result that the polar fields 
of the Sun would have the same directions as those 
observed by Hale and Langer, and, since 1958, by 
Harold D. Babecock'. This assertion by Oster and 
Philip could be right only if their phrase ‘at the 
present epoch’ refers to some period later than the 
date of Babcock’s report. 

Their criticism, in section 3, of the original appeal 
to Blackett’s comparison of the mean of five stars 
with the Sun does not affect the hypothesis on th 
merely Blackett's 
conclusion and so from the 
last of the five different astronomical phenomena 
which the main hypothesis helped to explain. 

The experimental tests suggested in their section 4 


magnetic moment 


solar charge ; it throws doubt on 


removes consideration 


may be worth making provided that it is borne in 
mind that the medium surrounding the Earth may 
act as a partial magnetic screen. But, in accordance 
with the more recent revised estimate® of the solar 
as being about 3h 10 
of the polarizing field should be redueed from 100 


e.s.u., their estimate 
yauss to about 20 gauss or less and their estimate 
of the difference between the field intensities re« orded 
by observers in oppositely travelling jet planes should 
be reduced from 2U0y to 4 

Other experimental tests have been suggested 
earlier'3. The launching. on March 11 last, of the 
artificial satellite Pioneer V has now (inad 
vertently) provided three of these tests. For the find 
ings of the magnetometer of ths satellite between 
March 11 and Apr.) 30 have now been published and 
so may be compared with the predict ons, On apparent 


or less. 


solar 


nterplane tary fields, to which one is led by consider 
iis alore the hypothes s on the solar charge. 

Such a comparison is made in the following com 
There it is shown that from the magnet i« 
Pioneer V during the first fifty 
and from the simultaneous 
records made at Fort Belvoir (near Washington, D.C.) 
arrive at the following conclusions 
the quiet-time field veetor Ba and the 
storm-time field veetors Bg recorded by the magneto 
meter in Pioneer Vi: (1) Bq was perpendicular to 
Ba was very probably directed from 
(3) the magnitude of Ba was about 
5 gammas; (4) the fields Bs were very 
perpendicular to the celiptic and directed 
peak value of these 


munication 
findings of davs of 
ifs motion 
it ms possible to 


t he eclipti« (2?) 
north to south : 


storm 
probably 
from north to south, while the 
fields about 50 

The 
clireet ron and sense of the 
by the n 


inertial fra 


was 
» 

2) agree exactly with the 
magnetic field Hy, induced 
charged Sun relative 


to th Th 


conclusions (1) and 


negatively 


attached 


otron of 


o an satellite 


1961 L 189 


January 


conclusion (3) is within a factor of about 50 of the 
value 130y for Hy which is yielded by the revised 
1027 e.s.u. for the solar charg this 
suggests that Pioneer V been surrounded 
by a diamagnetic cloud of ionized hydrogen The 
conclusion (4) promises to be significant in regard to 


estimate 3 


may have 


theories of geomagnetic storms. 

These conclusions and the discussion in the previous 
paragraph constitute evidence in favour ot the solar 
48 most 
evidence against it, lony 
current views about the physical conditions im extra 
For nearly all such 


charge hypothes.s that is at least as cogent 


which is based on 
terrestrial space or in the Sun 
views are the result of combining direct observation 
from the Earth’s surface with current extrapolations 
of physical theories to large and remote astronomica! 
regions and it is well that this 
practice has more than once led to erroneous con 


bodies or known 
clusions. 

With regard to any other astrophysical evidence 
which may be adduced for or against the solar charge 
hypothesis, it is essential to apply the present general 
principle of theoretical physies (which may be ex 
tended to include astrophysics and cosmology) that 
“to caleulate r sults 
(Dirae) 


the sole purpose of this subject Is 
that can be compared with observation” 


V. A. Battery 


Univ ersity of Sydney 
Nov. 24. 
* Bailey, V. A., Nature, 186, 508 (1960). 
Bailey, V A., J. Atmos, Terr. Phys 18, 256 
* Bailey, V. A., J. Proe. Roy. Soc., N.S.W., 94, 77 (196%) 
* Babeock, H. D., Astrophys. J., 130, 364 (1959). 
Bailey, V. A., Planetary and Space Sci, (in the press) 


Apparent Steady Component of the 
Interplanetary Magnetic Field 


IN a recent communication, P. J. Coleman, jun... 
Cc. P. Sonnett, D. L. Judge and E. J. Smith! gave a 
prelimmary findings provided by the 
magnetometer earried by the space probe Pioneer V 
during the first 50 days of operation. For brevity, 
this publication will be referred to as ref. 1. 

In a later publication, P. J. Coleman, jun., Leverett 
Davis and C. P. Sonnett? reported more specifically 
on “an apparent steady component of the inter 
planetary magnetic field”. This cormponent is also 
termed a “quiet time field” in ref. I which speaks ot 
“The sudden field strength 
during solar activity and the apparent existence ot 
a quiet time field perpendicular to th ecliptic”. 

For convenience, we shall here denote the apparent 
quiet time field vector by Ba. the “sudden increases 
or storm-time field veetors by Bs and the total field 
Ba Bs by B. Also the field variation 
observed on the Earth's surface during the 
phase of a storm will be denoted by Fs. 

Although ref. 1 states that the quiet-time vector Bg 
is perpendicular to the ecliptic, neither reference 
states the this vector. As a knowledge of 
this sense is essential to any theory of the origin ot 
thi quiet time field, I shall present here argiunent- 
which appear to show that from the faets stated in 
refs. | and 2 and from the well-established facts 
coneerning the direction and terrestrial 
fields Fe. we may infer that very probably 
the quiet-time field Ba is directed from the north t 
the south of the ecliptic 
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These facts may be set out as follows in four groups, 
14. 

(1) The two graphs in Fig. 2 of ref. 1 which give 
as a function of time the average measured values 
of By, the field component perpendicular to the 
ecliptic, and the magnetic a-indices recorded at Fort 
Belvoir (near Washington, D.C., and so im latitude 
38° 53° N.) during the solar event which commenced 
on March 31 and ended on April 3, 1960. These 
graphs are strikingly similar throughout and have 
their main peak values, 507 and a-index 400, near 
the beginning of April 1. 

(2) During this event P/oneer V was about 6 million 
kin. distant from the Earth and both were about 
150 million km. from the Sun, that is, Pioneer V 
hoth well outside the influence of the Earth's mag- 
netic field and near to the Earth within about 4 per 
cent of the Earth’s distance from the Sun. 

(3) The storm field vectors F., at 
medium and latitudes and during the main 
phase of a storm, are in general nearly paralle] to the 
Earth’: magnetic axis and directed from north to 
south, that is, Fs is nearly perpendicular to the 
ecliptic and directed from the north to the south. 
Also, in such latitudes the storm-time variations in 
the magnitude of the horizontal component of the 
Earth’s field are in general much larger than those 
of the other two components (this could perhaps be 
verified by examination of the records at Fort Belvoir), 


Was 


terrestrial 
ke wer 


and so the a-index is a statistically consistent measure 
f the magnitude F, of the storm-field Fg. 

(4) In Fig. 2 of ref. 1 the value of the 
ponent B, of the total field B was never less than 
the observed magnitude, 2-5y, of the quiet-time field 
Bq. Fig. 2 of ref. 2 shows that approximately the 
same fact was observed over the much longer period 
of 15 days, March 27 April 11, and during 22 other 
days. 

On these four sets of facts we may base the following 


arguments: 

(a) By (1), during the period of the solar event 
the Sun produced simultaneously a magnetic storm 
tield Bs at Pioneer V and a magnetic storm field Fx 
at the Earth which vary together quite similarly in 
time. Since by (2) these two fields oeeurred in a 
region with radial dimensions only 4 per cent of its 
listance from the solar source of these fields it is 
very probable that thev were parallel to one another. 
It is also probable that they both 
apparent paralle] field produced by 
throughout this region. 

(b) By (3) and (a) it now follows that very prob 
ably Bs was nearly perpendicular to the ecliptic and 
directed from the north to the south. 

(c) Since Bg was also perpendicular to the ecliptic 
it follows from (/) that Ba was very probably nearly 
parallel to Bs. Hence the total field B Bq + Bs 
was probably nearly perpendicular to the ecliptic, 
and so its magnitude would be given by the observed 
tield By perpendicular to the axis of spin of Pioneer V, 
for this axis is nearly parallel to the ecliptic. 
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Sun 


(7) If the sense of Ba had been opposite to that of 


B, the magnitude of B and therefore also B, would 
often have become much less than 2-5y. Since this 
never occurred during the 37 days mentioned under 
4), it follows that Bg always had the same sense as Bg. 
(e) It follows from (d) and (4) that very probably 
the sense of Bg was from north to south. 
We can now summarize, as follows, the 
planetary findings of the magnetometer on P/oneer V; 


inter- 
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(1) The quiet-time field vector Bg was perpendicular 
to the ecliptic; (2) Bg was very probably directed 
from north to south; (3) the magnitude of Bq was 
about 2-5y; (4) the storm fields Bs produced by 
the Sun were very probably perpendicular to the 
ecliptic and directed from north to souch. The peak 
value of Bs was about 50>. 

In their discussion of the findings labelled (1) and 
(3) above, Coleman ef al refer to the “serious dis 
crepancies between the implications of these observa 
tions and present models of the interplanetary field 
It is therefore interesting to note that the findings (1) 
and (2) agree exactly with the direction and sense of the 
magnetic field vector Hy, set up near the Earth as a 
result of its orbital motion about a negatively charged 
Sun. It should also be noted that this theoretical field 
Hy was deduced from a general hypothesis, about the 
charges on stars similar to the Sun, which was con 
sidered in three papers* © submitted for publication 
before the launching of P/oneer V. 

For a comparison of the finding (3) above with 
theoretical estimates of the magnitude of H, reference 
may be made to the addendum in the third publica 
tion®, where it is shown that the observed quiet-time 
field is smaller than the nearest 
estimate made without considering the possible dia- 
magnetic effeets of any plasmoid in which Pioneer V 


about 55 times 


could have been immersed®. 

It is also interesting to that the 
observed storm field vector Bs appears to agree in 
direction, and order of magnitude with the 
theoretical H,. as calculated in the same 
addendum. 

Despite this encouraging partial confirmation of 
the solar charge hypothesis it is e\ idently mecessary 
to test it thoroughly by means of magnetometers 
and electrometers carried In space probes moving in 
a number of different orbits and using the appropriate 
Lorentz transformations as well as any theory of 
electromagneto-ionic media which can be developed 
for this 


note largest 
sense 


vector 


purpose. 


V. A. 


School of Physics, 
University of Sydney. 


Coleman, P. J., et J. Geophys. Res., 65, 1356 (1960) 
Coleman, P. J., et al, Phus. Rev. Letters, 46 (1960) 
Bailey, V. A., Nature, 186, 508 (1960) 

* Bailey, V. A., J. Atmos, Terr. Phus., 18, 256 (1960). 

Bailey, V. A.. J. and Proce. Roy. Soe.. N.S.W., 94, 77 (1960). 
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GEOPHYSICS 


Paleomagnetic Evidence Relevant to a 
Change in the Earth’s Radius 


INTEREST in the hypothesis that the Earth’s radius 
has increased during geological history has 
renewed in recent vears because of several 
independent observations and interpretations. From 
the deformation of mountain ranges and 


been 


sets of 


studies of 
the distribution of faults and oceans, Carey! proposes 
an increase in the Earth’s area of 45 per cent since 
the Paleozoic era Heezen? similarly mterprets 
submarine topography as indicating that the oceans 
may be immense rift valleys formed by a pulling 
apart of the continents as the Earth expanded 
Using a different approach, Egyed* infers a rate of 


increase of the Earth’s radius of 0:4-0°8 mm. per 
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vear. This calculation is based on a decrease im the 
total amount of continental area covered by oceans 
during the past 400 million years, as determined 
paleographically. Egyed* has also pointed out the 
desirability of using paleomagnetic data to test this 
hypothesis. 

During the Permian period, the Earth’s magnetic 
tield was remarkably steady. Paleomagnetie studies 
of western European rocks of this age have a high 
ineasure of internal consistency, and these western 
Kuropean data, together with the results from a 
recent paleomagnetic study by Gusev’ of 1,600 
wmeous rock samples from Siberia, now make it 
possible to set some limits for changes in the Earth's 
radius during the past 235 million years 

In an expansion of the Earth as envisaged by 
Carey', Heezen®? and Egyed*', the continents do not 
increase in area; hence, the distance between any 
two points on a stable part of one continent remains 
constant, and as the Earth's radius increases the 
yeocentric angle between the two points decreases. 
If the configuration of the ancient geomagnetic field is 
known, then this hypothesis can be tested with 
paleomagnetic results. In the present analysis a 
dipole configuration is used; this assumption is 
reasonable since paleomagnet ic studies have firmly 
established that during the past million years, at 
least, the geomagnetic field was very closely dipolar 
vhen averaged over 10 years*. No assumption about 
coincidence of the ancient magnetic and rotation 
aXes is required. 

The method used for finding the ancient Earth 
radius from paleomagnetic data is essentially thy 
one originally used by Eratosthenes in the third 
century B.c. to obtain the present Earth radius 
from astronomical data. If contemporaneous palweo 
magnetic data from two localities on the same stablk 
continental block have different inclinations 7, and 
/.. so that the two localities are on different circles 
of geomagnetic latitude, and if the ancient geo 
magnetic field was dipolar, then the ancient Earth 
radius R may be found from : 

R — dj[cot-'(4tan — cot “(ftan J,)] , 
where d is the distance measured along the Earth's 
surface between the two geomagnetic latitude circles’. 

In order to evaluate the Earth's radius during th: 
Vermian period, data were analysed from pakeo 
magnetic studies of 16 igneous and sedimentary 
formations from western Europe and 5 igneous forma 
tions from Siberia {epresentative sampling areas 
in western Europe and Siberia are shown in Fig. 1. 
together with the virtual geomagnetic poles (fietive 
geocentric dipoles that would give rise to the paleo- 
magnetically measured field direction at each locality) 
corresponding to the 21 data used in the present 
analysis. Also shown are other poles based on western 
European data which could not be used in the present 
analysis because inclination values were not published 
The data analysed include the study by Creer’ of 
the Exeter traps, by DuBois* on the Mauchline 
~«liments and lavas; the various studies of the 
Esterel voleanic rocks by Roche®, Rutten ef al.?, 
and As and Zijderveld''; the study by Rutten e¢ 
al’® of the trachyandesites of the Oslo graben ; 
that of Armstrong’? of the Ayrshire kylites; the 
studies by Nairn'*'* of the Niedeek porphyry, 
Montcenis sediments, Saint-Wendel sediments, and 
Rothegendes sediments and lavas ; and the study by 
Gusev’ on five igneous formations from Siberia. 
Although the geological age of the Siberian formations 
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Fig. 1. Virtual geomagnetic poles calculated from western 
European (4) and Siberian (3) palaomagnetic data, and represent 
ative sampling localities in western Europe (2) and Siberia () 


is subject to some uncertainty, Gusev® concludes 
that their radiometrically determined age of 250 
million years is probably correct. This would 
correspond to mid-Permian on the new Kulp 
geological time-scale, which incorporates recent 
Russian radiometric dating results 

The method of calculation is by pairing each ot 
the 16 inclinations from western Europe with each 
of the 5 inclinations from Siberia for a total of s0 
determinations of R. To evaluate d for each pair of 
inclinations, small circles were constructed passing 
through each sampling locality about the averaue 
Permian virtual geomagnetic pole position as the 
common centre; d is the linear distance on the 
surface of the sphere between appropriate circles 
The average Permian pole position was found by 
statistically analysing the 21 virtual geomagnetic 
poles, using Fisher’s'® method. 

The average of the 80 values thus caleulated tor the 
Karth’s radius during the Permian is : 


Rpermian = 6,310 kin. 


The standard deviation of individual determina 
tions is 1,080 km. and the standard deviation of the 
mean (21 independent data) is 230 km. This result is 
subject to an additional uncertainty if, as is quite 
possible, the average magnetic pole position moved 
during the Permian and if the time-intervals spanned 
by the western European data and those from Siberia 
are not precisely the same. 

Comparing these results with the present Earth 
radius of 6,370 km., we come to the following con 
clusions. The average Permian magnetic field, as 
seen from two sampling areas almost 5,000 km. apart 
on the Eurasian land-mass, shows no significant 
departure from the dipolar configuration and is 
perfectly consistent with a Permian Earth radius 
equal to the present one. An increase in the Earth’s 
radius as slow as that suggested by Egyed (0°-4-0-8 
mm. per year or 94-188 km. in the past 235 million 
vears) is neither confirmed nor re je eted by the paleo- 
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NO. 4758 
Although precise 


magnetic data now available. 
assigned to 


statistical confidence limits cannot be 
the mean value of 6,310 km. for the Permian Earth 
radius, an increase since the Permian as large as the 
1,100 km. required to produce a 45 per cent increase 
in area, as suggested by Carey, appears unlikely. 

Publication of this communication is authorized by 
the Director of the U.S. Geological Surves 


ALLAN Cox 
Rirenarp R. Dorn 
U.S. Geological Survey, 
345 Middlefield Road, 
Menlo Park, California. 
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RADIOPHYSICS 


Enhancement of lonization in the E-Layer 
due to Solar Flares during the Inter- 
national Geophysical Year 


INCREASES in the ionization of the #-layer have 
been reported after the occurrence of individual major 
solar flares'*, and an analysis by Bibl*, for a three 
month period in 1950, has shown that all increases in 
the eritical frequency of the of more than 
about 0-2 Me./s. above the monthly median value 
can be attributed to the effects of solar flares. Bibl 
considered only the deviations of the critical fre 
quency from its monthly median value, and a similar 
analysis for 8 flares in the period 1951-56 has also 
been made by Taubenhein'. No detailed comparison 
has so far been made between the critical frequency 
after a flare and its value before the flare. Recently, 
other work, Minnis and Bazzard 
have examined the hour-to-hour chanves in the 
values of the #-layer critical frequency (foF) at 
Slough for the period of the International Geophysical 
Year These data have been study the 
changes in fok’ associated with the occurrence of all 
the flares of importance 2+ and 3 which were listed 
in the CRPL F-Series Bulletins (Part 2B) and which 
oceurred during the period O800-1500h. 

The value of fok for the observation at 
namediately preceding the commencement of each flare 
and that for the two succeeding hours were examined 
n relation to the normal values for these hours. The 
normal value for each hour of any day was assumed 
to be that given by the best-fit line drawn through 
the points on a log fok-—log cos y plot for the period 
0900 1500h. rower. on the same dav. The ratio of 
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Distribution of Variations in fok about its normal value 
up to 2 hr, after a solar flare; dotted line, no flare 
@) Class 3 flares: (+) Class 2 flares 


Fig. 
Full line 


the observed to the normal value of fok was caleulated 
for each of the three hours mentioned above. For 
each flare, the ratios for the two post -flare hours were 
then normalized by dividing by the corresponding 
pre flare ratio. 

The distribution of the normalized post-flare ratios 
for Class 3 flares is shown in Fig. Iv. Twenty flares 

which post-flare 
Some post-flare observations 


have been considered gave 33 
observations of fok. 
are not available, mainly owing to the high iono 
spheric absorption immediately following these flares 
Minnis and Bazzard® have shown that the standard 
deviation of the hourly values of fok about the 
best-fit line was approximately 2 per cent at Slough 
during the International Geophysical Year The 
expected distribution of ratios when there are no 
flares can thus be caleulated and is also shown in 
Fig. lua. Application of the y*-test to the distribu 
shows that the observed increase in the fre 
quency of occurrence of high ratios during the two 
hours after a flare is significant. A similar result was 
obtained from an analysis of 41 Class 2+ flares which 
gave 69 post-flare observations of fok. The corre 
sponding distributions are shown in Fig. Th. 

The distributions for the two classes of flare art 
also significantly different from one another. Fos 
Class 3 and Class 2 flares, the mean values of the 
critical frequeney ratios are 1-05 and 1-02 
tively, while the corresponding mean times of the 
and 59 min. after the 

It should be mentioned 


tions 


respec 


observations are 65 min. 
commencement of the flat 
here that, owing to the extrem ‘ly high absorption 
which often persists for a short time after the com 
mencement of a flare, the number of missed observa 
tions of fok is greater during the earlier part than 
the of the post-flare period For this 


later part 
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reason, the mean ratios quoted above are probably 
less than they would have been if all the possible 
observations had been available, particularly for the 
more important flares 
the rate 
normal 
this 
function of after the 
commencement of the flare However, the mean rate 
of change of the critical frequency was found to be 
}-¢4 per cent per hour for Class 3 flares and 1-4 per 
cent per hour for Class 2 flares during the interval 
from approximately 25 to 120 min. after the start 
of the flare this interval ineludes about 90 per 
These 
correspond to rates 


An attempt was also made to estimate 
at which the critical frequency 
flare. 


accurately as a 


returns to 
after a It was not possible to measure 


rate time 


cent of the observations of eritical frequeney 
of fok 
of change of electron density which are of the order 
thirtieth of those which 
laver vering normally 
of ionization of the magnitude caused by the 
flares. It is assumed, therefore, that the 
change of fok 
change of 


observed rates of change 
ot a would be 
the 


Increase 


‘ xpeeted if 


were reco from a sudden 


observed 
rates of must represent the rate of 
the flare 
layer. This conclusion is « onsistent 
Taubenheim’s results, which 
based on a smaller number of observations 

It ws concluded the g 
durmg the interval from about 25 
atter flare. 
increase in the of -laver 
which is at per cent 
S per cent for Class 2 flares. The mean rate of 
the intensity of ionizing radiation is 
approximately 15 per cent per hr. for Class 3 flares, 
and 6 per cent per hr. for Class 2+ flares. 

The deseribed in this communication was 
earried out as part of the programme of the Radio 
fesearch Board and is publ shed by permission of 
the Director of Radio Research of the Department of 
Scientific and Industrial Research 
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were, however, 


from foregoing analysis that, 
120 min 


there is a 
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radiation 


for Class 3 flares and 


least 22 


monizing 


decrease of 


work 


(. H. Bazzarp 
Radio Research Station 
(Department of Scientifie and 
Industrial Research), 
Slough, Bucks. 
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Skip-Distance Ray-focusing in the lonosphere 


Durine the period March l-April 6, 1960, the 
satellite Sputnik 3 passed over Britain at heights 
300 kim., and on sixty the 
20 Me./s. signals were received at the Radio Research 
Station, Slough, when 


below some occasions 
the satellite was close to or 
beyond the horizon, propagation being by 1/2-hop and 
3/2-hop has been reported for earlier 
satellites!. Inthe 1/2-hop mode the signal is reflected 
directly from the 
and, for the 


modes as 


ionosphere to the receiving point, 
3/2 hop mode, ground reflexion 
precedes the ionospheric reflexion Under these 
conditions, has been obtained of strony 
focusing by the ionosphere of waves travelling along 
paths close to the skip-distance path. 


one 
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(a) 


iples of skip-distane 
continuous Wave transmiss 
(a) 1,2 Hop hy 


For example, on near overhead transits, if was 
noticed that as the signal from the receding satellite 
began to fade out, a sudden burst of signal-strength 
oceurred, which was often as strong as, and some 
times stronger than, the signal at nearest approach 
and was followed by an oscillatory decay as illustrated 
in Fig. 1 The pitch of the audio-frequency not: 
heard on the receiver due to the beating of the signal! 
with a fixed reference frequency had a warbling 
characteristic during this period 

Fig. la shows an amplitude record of one such 
occurrence. Time marks at ]-sec 
together with the distance to the sub-satellite poit 
At point X the recording paper speed was increased 
five During this transit the satellite passed 
trom north-west 200 km. altitude 
and the aerial used was a horizontal dipole oriented 
in a north-west—south-east line. The bursts of signal 
are attributed to the satellite crossing the 1/2-hop 
skip-distance boundaries : the first burst oeew 
ring at the crossing of the boundary for the extra 
ordinary wave, and the second, ((), 4 see. later, at 
the crossing of the boundary for the ordinary wave 
The higher-frequeney (of the order ot 
10 e./s.) after the main burst are due to interference 
between the high-angle and low-angle rays, which 
may be received from a point beyond the skip dis 
tance; the depth of these deereases 
since the strength of the upper ray diminishes much 
more rapidly than that of the lower ray 

Appleton and Beynon? observed a similar pheno 
menon in 1946 when receiving  fixed-frequeney 
transmissions at Slough from a transmitter in Oslo 
In this events those described 
above were produced by the inerease of skip distance 
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due to a decrease of F-layer ionization. The theory 
of skip-distance ray focusing has been described by 
3remmers, who gives a solution for the case of trans- 
ground-level, and shows a 
la. Using approx- 


mitter and receiver at 
diagram somewhat similar to Fig 
imate ionospheric data obtained at the time of transit, 
a parabolic model, and the solution of Bremmer, a 
frequency of 10 @./s been ealeulated for the 
frequeney of oscillation just after the main peak, 
increasing thereafter, for a transmitter moving away 


has 


at ground-level with the satellite speed of 7-9 km. /se¢ 

The observed frequency 1s 4 ¢./s., rising to 
15 e./s. which is in reasonable agreement 
with the In addition, the reeord 
shows an oscillation of about 1 ¢./s., which is believed 
to be due to interference between the ordinary and 


about 
after 10 see., 


ealenlated value. 


extraordinary wave cor ponents. 
Signals of the type shown in 


maypority 


have been 
transits, pt 
during the April 1-3, 
1960. On manv of the close transits, clear 3/2 hop 
also. been obtained. 
Fig. 1h shows weak which followed the 
2-hop peaks although two 
2-hop peaks are usually present, only a single peak 
a clear 


Fig. la 
obtained on the of close 
severe ionospheric storm of 
focusing has 
the 3/2 


shown Fig. la; 


skip distance 


was observed on this occasion. one case 
)/2-hop peak was also obse rved 
These observations provide confirmation of wave 


the 


in general agree 


phenomena near 


and are 


and focusing 
boundary of the skip zone, 
ment with a related theoretical analysis of Bremmer 

This work the 
Radio Rese arch Board and Is publishe d by Permiission 
of the! Director of Radio Research of the Department 
of Seipntific and Industrial Research. 
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PHYSICS 


Standardization of Strong Electromagnetic 
Fields 

THe possible harmful biological effeets of high- 
intensity eleetromagnetic radiation have become of 
practical importance im recent years with the develop 
of high-power radar and communication 
transmitters'. As a result, several instruments have 
been designed to measure total flux density in the 
band 30 Me./s.-30 Ge.’s. (wave-lengths, 
10 mj)-l em.) In general, these indicate 
relative values only, and suitable techniques are 
therefore required by means of which they ean be 
Some comments on this problem ar 


ment 


frequency 
dev wes 


calibrated. 
viven in this communication. 

In principle, standard flux densities of the specitied 
value (1-20 mW ean be established by 
radiating a known power from a transmitter under 
conditions which permit the ealeulation of the field 
streneth or flux density at the receiver. This method 
is a convenient one, for example, at frequencies of 
the order of 10 Ge./s. with a horn-type aerial at the 
If the horn has a gain of, say, 25 db. 


aq-em } 


transmitter 
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with respect to an isotropic radiator, a flux density 
of 10 mW./sq.cm. 1s produced at a distance of 3 m 
(in a wave-front which is very nearly plane) using 
an oscillator of about 35 W. output. However, at 
frequencies m the range 100 Me./s.—1 Ge./s. @ similan 
procedure requires relatively large, directional aerials 
located well ground on an open and 
transmitter powers of the order of a kilowatt or more 

There is a need, therefore, for a standard laboratory 
technique operating at frequencies below about 3 Ge./s 


above site, 


and at power-levels of 10-50 W. 

‘cuided-wave’ system presents an 
Apart from the 
low 


form of 
attractive solution to the problem. 
use of relatively 


Sore 


advantages associated with the 
power-levels, s ih a technique would reduce possible 
radiation hazards to operating personnel to a mint- 
mum. Experiments have already been carried out 
at the Radio Research Station with these considera 
tions in mind, and a summary of the basic principles 
and some preliminary results are given here. 

\ r.E.M.’ type transmitted between 
parallel brass plates forming a large strip-line (3°5 m. 
long, 60 em. wide and 10 em. apart), terminated in 
an absorbing load The mput power (10-20 W.) is 
econveved to the main structure by means of a ‘coaxial 
> transformer, followed by a taper section 
The arrangement ts somewhat 


wave Is 


to strip lime 
and a dielectric lems. 
similar to that adopted by El Kharadly? for measure 
ments on artificial dieleetries at a frequency of 3 Ge./s 
slotted 


investigations to be 


a movable probe enables 
of the field distribu 
tiom im axial and transverse An 
approximate value of the flux density in the parallel 
derived from a knowledge of 


section with 


made eleetric 


both directions. 


plat section could be 
the input power, but an indirect method is preferred 
for precision measurements. The latter technique 
makes use of a small probe and erystal detector 
calibrated by reference to a rectangular wave vide 
transmitting a known If the total powe 
flowing in a rectangular wave-guide propagating the 


then the maximum 


dominant, //7,,, mode is 2? watts, 
electric field stre neth, EF, at the centre of the broad 


face is given by 


volts/m. (1) 


(480 I? 


where %} and 2) are the free-space and guide wave 
lengths respectively, and a and / are the internal 
dimensions of the guide in metres If the voltage 
output of the probe is V for a field strength # in the 
rectangular wave-guide, then the output, J 

will be given by the same probe in the parallel-plat; 
evstem when a flux density W is established, which is 


Sarre 


given by 


W E*/120% 4Pi4/ab> W./sq.in 

The above procedure has been used in experiments 
carried out at a frequency of 1-2 Ge./s. The voltae 
standing-wave ratio (Emax./Emin.) in the strip-line, 
when terminated by a hollow wedge-type load filled 
1 or less, and the tran- 


with powdered carbon, is | 
uniform 


verse field distribution is approximately 
Devices calibrated in the strip-line have included 
crystal detectors and thermo-junctions surrounded by 
absorbing material. The results obtained to dat: 
suggest that an error of than 1 db. can be 
expected at frequencies of the order of 1 Ge./s., and 


less 


experiments are in progress to Investigate the method 
at lower frequencies In order to avoid the con 
struction of a large rectangular wave-guide, a coaxial 
line terminated in a non-reflecting load could be used 


‘ 
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to calibrate the probe detector at frequencies of the 
order of one or two hundred megacyecles per second. 

It is important that the perturbation produced in 
the strip-line by the device being calibrated should 
be smali. This should not often present any serious 
difficulty, however, since the monitoring devices 
being developed will normally have a small measuring 
probe remote from the main indicating equipment. 

The work described above was carried out as part 
of the programme of the Radio Research Board. This 
communication is published by permission of the 
Director of Radio Research of the Department of 
Scientific and Industrial Research 


J. A. LAN! 
J. KE. Prarson 


Radio Research Station 
(Department of Scientific and Industrial Research) 
Slough, Bucks. 
** Safety Precautions Relating to Intense Radio-Frequency Radia 
tion” (H.MLS.0., London, 1060) 
El-Kharadly, M. M. Z., Proce. Inst. Elect. Eng., 102, 17 (1055 


The ‘Ballas’ Form of Diamond 


THE rare ‘ballas’ form of natural diamond is referred 
to occasionally in the literature. Ballas diamonds 
have been deseribed by various authors as follows : 
(1) “Dense, globular aggregates of small, radially 
disposed diamond crystals”! ; (2). . . a very hard, 
tough, globular mass of diamond crystals radiating 


from common (3) . . @ rare form of 
natural diamond with radial synumetry composed of 
apparently spherically grown layers ...°; (4) 


“Radial stalk-like formation of diamond crystals, or 
irregular growths of multiple crystals’* 

These descriptions allude to the idea that a ballas 
has some type of radial structure im its crystal 
irrangement. Recently, I examined a_ polished 
section of a ballas with the view of determiming its 
structure, since 1 could not find a photograph of 
such a section or imagine precisely what sort of 
structure would fit the published descriptions. ‘The 
section was made about 0-5 mm. from the centre 
of a 0-70-carat stone. After a polishing operation, the 
stone was etched in molten potassium nitrate for 
1 hr. at 700°C. A photomicrograph of the polished 


surface at 30 is shown in Fig. 1. Residual seratches 
from the sectioning step are still visible. The centre 
of the sphere lies about 0-5 mm. below the marked 


on the photograph 


Fig. 1 Polished and etched section of a ballas diamond ~ 30 


January 7, 1961 vou. 


Surprisingly, the many crystals making up the 
ballas do not appear to have any radial geometry. 
Such geometry should be revealed on a chordal plane 
so close to the centre of the sphere. This information 
indicates that previous déscriptions are not precise 
or that the ballas at hand is an unusual variation 
Part of description (4) above seems applicable to the 
findings. The irregularity of the crystal boundaries 
is an unusual feature of the structure. I should be 
glad to have any further information on this subject. 

Williams, in his classic ““Genesis of the Diamond”, 
has shown sections of ‘hailstone’ bort which seems 
to fit description (3) above. It seems that ‘hailstone’ 
bort and ballas should not be confused as the same 
TV pes 

RoLAND BarTON FISCHER 

Department of Metallurgy, 

Battelle Memorial Institute, 

Columbus 1, Ohio 
'*Tndustrial Minerals and Rocks", A.I.M.E., third ed., 398 (1960 
*“Industrial Minerals and Rocks’, A.I.M.E., third ed., 6 (1960) 
Bovenkerk, H. P., “Some Observations on the Morphology and 
Physical Characteristics of Synthetic Diamond’, advance papers, 
Conference on Very High Pressure, Sagamore Hotel, New York, 
June 1960, p. 6-5. 
* Girod-inski, Paul. “Diamond and Gem Stone Industrial Production”, 
234 (N.A.G. Press, Ltd., London, 1943 


Frictional Oscillations 

iv is generally considered',? that vibrations excited 
by friction are due to a variation of friction with 
velocity, u decreasing with increasing velocity, and 
in some cases (unpublished work) this is so. Vibra- 
tions in sliding systems can, however, be exeited by 
other mechanisms. Consider a rigid strut O’P held in 
an elastic pivot O' which in turn is attached to another 
strut 0'O". the pivot O” being stiffer than O° (Fig. 1) 


Che surface AB is moving past P in the direction 
shown and the coefficient of friction of the tip P is u 
Che force F at P is given by F =uLl/(1 — utan§); so i 
.— cot, F is very large and ‘spragging’ occurs, that is. 
there is no slip between P? and the moving surface 
AB. FP is therefore displaced elastically in the direc 
tion of motion and 6 increased slightly. As AB 
continues to move the elastic moment at the pivot 
0 opposing further deflexion of O'P eventually 
becomes so large that ’}0'O” becomes equivalent to a 
rigid strut O”P, O” becomes the pivot point and 6 is 
reduced to 0’. F falls accordingly so that the elastic 
energy stored in O’ takes over and tends to swing P 
off the surface and slip occurs. The strut O’P is 
therefore set vibrating and the surface A B is subjected 
to a periodically varying tangential force, and if AB is 
of suitable dimensions and elastic properties it can be 
set oscillating. Provided they are suitably mounted, 
solid bodies can be made to vibrate by a similar 
mechanism to the system of struts 
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This sprag-slip motion can be demonstrated in 
several ways. If a strut OP pivoted in a rigid mount 
at is slid against a surface AB, F =pl/(1—ptant) 
for values of cot§ >p ; at cot® = u the strut breaks 
If there are two pivot points O'O”, stick slip occurs 
at cot? = u and the oscillations of O’P and OO" can 
be demonstrated with dial gauges or by moving 
smoked glass plates against probes attached to the 
struts. A very simple demonstration is to move a 
pencil held lightly at its extreme end and at its 
spragging angle across a sheet of paper. 

The manner in which the exciter can set up vibra 
tions in the opposing body can be demonstrated by 
holding a thin sheet of material edgewise against a 
rotating telephone bell. If the sheet is held at the 
spragging angle it is set in vibration and the bell 
emits a loud sereeching sound. This sound contains a 
large number of harmonies, the vibrations are non 
linear and their frequency is determined by the 
natural frequency of the vibrator as well as that of the 
bell. In certain circumstances elastic deflexions in the 
bell itself reduce the friction force; the vibrations 
are then contined to the bell, which emits a loud 
relatively pure note. The frequency of this sound is 
almost the same as that of the sound emitted when 
the bell is struck. 

I wish to thank the directors of Messrs. Ferodo, 
Ltd., for permission to publish this communication 

R. T. Spurr 
Ferodo, Ltd., 
Chapel-en-le-Frith, 

Via Stockport. 

Rayleigh, J. W. S., “The Theory ot Sound”, second ed. (184 
Bristow, J. R., Proce. Roy. Soe., A, 189, 88 (1947). 


Excitation Functions of (d,«)- and (d,x«n)- 
Reactions on Natural Tungsten 


By irradiation in the Amsterdam cyclotron ot 
natural tungsten with 22-MeV. deuterons, thre 
species of radioactive tantalum were observed due to 
the following reactions : '**W(d,x)'**Ta, *W(d,~)'**Ta 
and 

The chemical separation of these muclides was per 
formed by selective liquid liquid extraction with 
di-isobutylketone in hydrofiuorie — hydrochloric aeid 
medium in the presence of tantalum carrier". 

Absolute tantalum activities were determined by) 
means of a calibrated end-window Geiger tube. The 
results appeared to be in excellent agreement with 
those obtained with a 4x proportional counter 

The maximum deuteron energy of the eyelotron 
was computed by fitting an experimental relative 
excitation funetion of the *Al(d,«p)**Na_ reaction 
with those obtained by Batzel ef al.* and Moeken* 
The maximum energy appeared to be 22 MeV. 

The beam intensity was computed from the same 
reaction at the maximum deuteron energy, as 
absolute cross-sections for this reaction are also 
accurately known. 

The cross-sections for the three reactions under con- 
sideration as a function of deuteron energy were com- 
puted from the measured tantalum activities, after 
adequate corrections for chemical yield, decay and 
counting efficiency of stacked tungsten foils irradiated 
in the internal beam of the Amsterdam synchro- 
eyelotron. The deuteron energy in each foil was 
ealeulated from the range-energy curve of tungsten 
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“SECTIONS IN MILLIBAKNS AS A FUNCTION OF 


DEUTERON ENERGY 


Table 


Deuteron | 


Ta 


05 


computed from the Bethe-Livingstone equation! 
The results are summarized in Table 1. 
Acknowledgments are to due Prof. A. 
jun., I.K.O., Amsterdam, for valuable 
during the performance of this work. 
This work is part of the research sponsored by the 
Institut Interuniversitaire des Sciences Nucléaires. 


H. W. Aten, 
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Institute for Analytical Chemistry, 
University of Ghent, 
Plateaustraat 22, 
Belgium 

! Demildt, A., and Hoste, J., International Atomic Energy Agency, 

Congress of Copenhagen, R.J.C'.C./50 (Sept. 1960). 

Batzel, R. E., Crane, W. W. T., and O'Kelly, G. D., Phys. Rer., 91 

939 (1953). 
» Moeken, H. H. Ph., Ph.D. thesis, 1.K.0., 
* Livingstone, M. S., and Bethe, H. A., Re 


Amsterdam (1957). 
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GEOLOGY 


Geology of the Floor of the Bristol 
Channel 


A GrOLOGICAL survey of the floor of the Bristol 
Channel was made from R.R.S. Discovery I] between 
April 22 and May 2, 1960, using asdic'-* and bottom 
sampling equipment. Preliminary results are sum 
marized in the accompanying map (Fig. 1). The 
northern part of the Channe! is floored with superficial 
deposits except around Caldy Island. In the southern 
part there are extensive areas of exposed rock. 

Upper Paleozoic rocks outcrop continuously from 
Hartland Point to Lundy Island They include 
slates and quartzites, and the asdie records show a 
strong lineation orientated a few north of 
west, which in some places appears to be bedding. 
The granite of Lundy Island does not extend more 
than a mile to the north, or half a mile to the south 
of the Island. We could not approach close to the 
east or west coasts on account of the sand banks, 
hut believe that the outline of the Island corresponds 
the boundary of the granite: no dykes 


degrees 


closely to 
were recognized near the Island. 

Many west-north-west to north-west lineations 
were recorded by the asdic from the Upper Palaeozoic 
rocks west of Ilfracombe, while eastward for 3 miles 
north-easterly lineations were found. At the Horse 
shoe Rocks, a shoal surrounded by Upper Paleozoics 
about 4 miles north-west of Ilfracombe, we dredged 
dark green basie igneous rock comparable to a meta- 
morphosed spilite. Skin divers have not yet estab- 
lished whether the spilite outcrops here, or whether 
it is derived from a superficial deposit 
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Superficial Deposits 

New Red Sandstone & Jurassic 
Devonian & Carboniterous 
Granite 

Spilite 


From the Holms westward to beyond Ilfracombe 
the floor of most of the channel is composed ot 
Liassie rocks lying nearly horizontal : these approach 
very close to the southern shore west of Minehead 
In some places there is New Red Sandstone between 
the Upper Palwozoies and the Lias, but a continuous 
strip of New Red Sandstone ts not proved. 

Two asdic reconnaissance lines run between Steep 
Holm and Flat Holm suggest that the intervening 
channel is floored by Mesozoic rocks, so that these 
Carboniferous masses were already isolated in 
Mesozoic times, as supposed by Strahan and Cantrill*. 

Between Lundy Island and Pembrokeshire the 
superficial deposits are continuous, except for Pakeo- 
zoie outerops near the Welsh coast West ward 
extension of the Mesozoies to connect with the out 
crops off north Cornwall reported by Day® is therefore 
unproved, but if such a connesion exists it must lie 
to the north of Lundy. 

Detailed analysis of the findings is in progress 
ind will be published elsewhere at a later date 

D>. T. Donovan 
RK. J. G. Savace 
Department of Geology, 
University of Bristol. 
STRIDE 
STUBBS 
National Institute of Oceanography, 
Godalming, Surrey. 
'Chesterman, W. D., Clynick, P. R and) Strick 
(1058) 
Stride, A. H., Nature, 185, 837 (1960) 
Tucker, M. J., and Stubbs, A. R., Brit. J. App. Phys. (in the press) 
Strahan, A., and Cantrill, T. C., Mem. Geol, Surv. Great Brit., 263, 26 
(1912) 
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METALLURGY 


An Unusual Feature of the Fusion Welding 
of Niobium to Vanadium 


Theilacker, Baugh, Kasburg and Stermon! observed 
apex-shaped boundaries between the fusion zone and 
parent plate im zirconium hafnium welding, but 
offered no satisfactory explanation. 

During some recent Investigations mto the fusion 
welding of niobium to vanadium, a similar but more 
pronounced effect was noticed at the boundary 
between niobium and the fusion zone. This ‘tongue 
offect is illustrated in Fig l 

\ micro-hardness traverse carried out through the 
tip of the tongue showed that there was no gradation 
in hardness as the boundary was approached on either 
side The change in hardness was sudden and a 


Vanadium 


Plate 116 in. thick 
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constant level persisted on both sides of the imterface 
The niobium parent plate had a hardness of 140 
V.P.N. and the fusion zone had a hardness of 350) 
V.P.N. This indicated that there was virtually no 
diffusion layer showing a gradual fall of vanadium 
content in the solid niobium, but an extremely sharp 
between the niobium and the fusion zone 

The same hardness conditions applied to 


division 
material. 
the vanadium side of the weld. 

Micro-hardness tests carried out across the tip ot 
the tongue and parallel to the interfaces gave results 
in keeping with the above conditions 

The sectioning of further specimens has shown that 
at electrode traverse-rates of 4.5 in. per min., and 
viven currents, or similarly at currents as 
40 amp. and given traverse-rates, the tongue was 
blunt and under-developed As the 
decreased there 


low as 


much more 


current increased or the traverse-rate 
was a definite trend from the blunt form to the sharp 
form of Fig. 1. In addition. it was noticed that at 
the start of a weld, it ssary 
the 


Vanadinim 


thi 


Was mece to melt 


first before niobirim beearne molten. at 


and in fact a true bond would not 
vanadium had run mto the 
Onee this head ned welding 
it 
sed metal 
470) 


as found also that 


used, 
form tumtil the 
uid formed an alloy 


rents 


ared to continue normally would seen 
that the f the fu 
the mel me 
that of vanadium 
weld 


higher currents wer 


temperature ‘ Wiis 


point of niobium but above 


¢ lt 
ord: rto TO niobium, 


M ould 
and 


required than 


vanadium for a sinular bead wi Ith ‘his 


considera melting points 


th expected, when 


onductivities of the two metals 


the 


< an early 


stave the 
This sharp ched 
quickly in the series and then was a constant feature 
Was in the 


tomgur 
sharper 
fairly 


evidence suggests that the 

im the de velopmi «ot 
eontou Wiis re 
For example, a current of 70 amp used 
series of welds where traverse-rates were varied from 
$ in. per min. to $ in. per mm. At a rate of 4 m 
per min. the tongue was only partially formed, but 


at 2} it was complete 
It is considered that the mechanism of formation 


ot dissolution ot niobium in weld 


Mm. Per 


of the tongue is one 
metal. 

A more complet: 
published elsewhere 


treatroent of this aspeet will be 


JOHNSTON 
DERRY 
Battersea College of Technolows 
Battersea Park Road, 
London, 
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Effect of Air Pressure on the Fatigue 
of Lead and Aluminium 


Ir is known that the fatigue strengths of lead and 
wlumimium are affected by the of the 
atmosphere during fatigue stressing' *. The present 
communication reports the results of experiments 
on the dependence of the lite of lead and 
air temperature, 


presence 


aluminium on at room 


22°C 


Specimens were prepared from high-purity 
strip per cent lead. and iper pure 


pore sstire 


rolled 


alumi 


NATU 


= 


1 


iir pressul 
er to th 


pheric pressur 


ium), and, after annealing, were fatigued in reverse 
plane bending at the rate of 500 cyeles/min. 

The influence of air pressure on the fatigue life at 
various constant strain amplitudes is shown in Fig. |] 
The curves for aluminium indicate a steady increase 
in life with decrease of air pressure which is in agre« 
ment with the dependence on air pressure of the 
fatigue life of alummium and copper found recently 
by Wadsworth and Hutchings® 

In contrast, each of the three curves shown fo 
lead displays three distinct ranges : (a) a high-pressure 
range in which the life is constant (atmospheric 
pressure to approx. 0-15 mm. mereury); (6) an 
intermediate range in which the life increases rapidly 
mm 


with decreasing pressure (approx. O-15-5 
mereury) ; and (c) a low-pressure range in which the 
life is unaffeeted by further reduction of pressure 
(approx. 5 10-42 10° mm. mereury). The 
stepped form of the curves for lead is thought to be 
associated with specific changes in the nature of the 
fatigue deformation produced by variations in the 
rate of reaction between the gas and the metal at dit 
ferent gas pressures. For example, in the high-pressure 
range (a) specimens failed by intererystalline cracking 
whereas in the low-pressure range (c) the intererystal! 
line cracking was suppressed and failure occurred by 
extensive slip deformation’. On the other hand, im 
the case of aluminium’, it appears that the presenc 
of the air only affects the rate of propagation of cracks 
the However, 


and does not affect tvpe of cracking 
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it may well be that the fatizue behaviour of alumimium 
at elevated temperatures would show a closer resem 
blance to that of lead at room temperature and, 
that the fatigue behaviour of lead 

temperature would show a closer 
that of 


conversely, 

at liquid-air 
re semblance to aluminium at room tem 
rature. 

This work formed part of the research prograniun 
of Broken Hill Associated Smelters Pty Ltd. and 
was carried out under the supervision of Prot. J 
Neill Greenwood, to whom thanks are due for helpful 
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RADIATION CHEMISTRY 


Labelling of Organic Compounds by 
Mercury-photosensitized Reaction with 
Tritium Gas 


fur widely emploved Wilzbach’s tritiation method 
is based on the exchange reaction between an organic 
and tritium gas induced by radiation from 


(ret 1) 


substance 
several cures of T 

In order to imerease the exchange-rate 
reduce the amount of tritium required, 
techniques have been developed which employ an 
energy source for promoting the labelling 
discharges® y-rays*, 
waves® have been used. Recently’ the tritiation ot 
two polymers by ultra-violet irradiation in the 
presence of tritium has been described 

We report here a simple labelling technique, based 
on the mereury-photosensitized exchange between 
tritium gas and an organic compound, which, in 
principle, allows the tritiation of all the substances, 
including those which do not in the ultra 
In using this method, a silica ampoule 


and to 
several 


external 


process: electrical micro- 


absorb 
violet 
containing the organic sample and tritium gas, with 
irradiated at room 
mereury lamp 


rewion 


a small amount of 
termperature with a low-pressure 
The energy of the 2537 A. resonance line is absorbed 


mereury, is 


Table 1 


Total 
T Irra Specitic activity wtivity 
activity liation in pure com in pure 
(rm time* pound compound 
hr.) (me./gm.) (me.) 


Compound 


Run 
Ne 


luen 7S 
Toluene, 

blankt 
lohex 

ne 0-223 40-002 


ool 
0-006 


0 -0002 


(ye lohe. 
ine, blankt 


* The irradiations were performed 


iving been diluted with pure hydr 


tritium gas employed 


1 per 
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Fig. 1 (ras chromatographic ( ) and radiochemical ( 

wmalysis of crude, tritiated toluene, Carrier-free by-products 

possibly hydrogenated toluenes, are detected from their radio- 
activity 


by the mercury vapour which, as poimted out by 
Kaplan* in a detailed study on the reaction ot 
unsaturated hydrocarbons with tritium, causes the 
excitation and the dissociation of both tritium and 
organic molecules 

The interaction of the reactive entities produced 
in this primary process ensures, among other reactions. 
tritium exchange meluding 
compound 


an efficient those cases 
where the organic not exhibit 
absorption bands in the ultra-violet region. The 
application of the above technique to the preparation 
at tritiated toluene and cyclohexane is __ briefly 
deseribed. Table | summarizes the experimental 
conditions employed and the activity found in the 
pure, tritiated hydrocarbons. 

A low pressure model N K 
lamp was used for all the 
taneous gas-chromatographic and radiometric analy 
the erude toluene and cyclohexane demon 
strated the presence of several carrier-free radioactive 
by-products (Fig. 1). 

An efficient radiochemical purification of the 
tritiated was achieved by preparative 
scale gas chromatography. Columns 3 m. long. 
packed with di-n-deeyl-phthalate on ‘Celite C22 
were employed, using nitrogen as carrier gas. The 
column temperature was 85° C. for the toluene and 
70° C, for cyclohexane. 

The gas-chromatographic steps were repeated until 
simultaneous and analysis failed 
to detect radioactive contaminants in the purified 
samples, the activities of which were measured in 
250 ml. ionization chambers, connected to a vibrat- 


Wilzbach. 


does 


20/40 Hanau resonance 
irradiations A simul 


sis of 


substances 


mass activity 


ing-reed electrometer, as deseribed by 
Kaplan and Brown’® 

The results in Table | that 
paratively high percentages of the T, activity have 
incorporated into the labelled compounds. 
including cyclohexane, which does not absorb in the 


demonstrate eo 


been 


ultra-violet region. 

To evaluate the efficiency of the present method, 
it may be pointed out that, with Wilzbach’s 
technique, an activity of at least 500 me. of T, must 
be employed to introduce the same tritium activity 
into pure toluene, in an equal exchange time. In 
this way, the higher efficiency of the mercury 
photosensitized exchange method allows the prepara 
tion of labelled samples with a considerable savimy 
of tritium activity and/or exchange period. 

From the preliminary results obtained, it 
that the simple method described could be usefully 
employed as a general technique for the labelling of 


SCOTS 


organic compounds 
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tIn the blank runs the tritium gas and the hydrocarbons wer Fe 
contact for of 120 hr. without ultra-violet irradiation 
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Two mechanisms are conceivable to explain the 
mereury photosensitized exchange : 

(1) Excitation and dissociation of 
by 92, mercury atoms, the energy of which is suffi 
dissociate the T, molecules; the tritium 
atoms can afterwards react with the organic sub 
strate; (2) excitation and dissociation of organic 


molecules which can interact with tritium atoms or 


gaseous tritium 


ment to 


molecules. 
More detailed information will be given later. 
We are indebted to Prof. G. Giacomello for the 
helpful discussions. 
This has 
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A ‘Dry’ Mounting Autoradiographic 
Technique for the Localizatiotr of 
Water-soluble Compounds 


One of the disadvantages of the stripping film 
vutoradiographic technique is that the film is floated 
on a water surface and apposed to the radioactive 
tnaterial by dipping the slide into the water and 
picking up the film so that its under surface (the 
emulsion layer) is in direct contact with the specimen. 
During this mounting procedure (called here the wet 
technique) and subsequent drying period, which may 
be several hours, there is opportunity for water 
soluble compounds to diffuse out of the specimen, or 
to leave their original site and be absorbed else- 
where!4, 

In an attempt to define the metabolic pathway 
of labelled precursors of deoxyribonucleic acid using 
either phosphorus-32 or tritium compounds, it became 
apparent that the soluble intermediates were, in fact, 
readily lost during the conventional autoradiographic 
procedures. The use of vacuum drying, freeze sub 
stitution or other methods of cell fixation did not 
prevent a considerable loss of phosphorus-32 from 
nuclei afterwards placed in aqueous solutions ; auto- 
radiographs of nuclei using these methods of fixation 
and the wet autoradiographic technique revealed 
some isotope definitely associated with nuclei, but 
much more was randomly distributed throughout the 
extranuclear portion of the smear. In some cases, 
there was relatively little radioactivity evident in 
the emulsion above the smear, but more encircling 
t, suggesting by the pattern that diffusion of isotope 


from the smear had occurred. 


N A R oe 


A direct mounting of dry, rectangular (1-5 x 3°¢ 
cm.) strips of autoradiographic stripping plate 
(AR. 10) (Kodak, Ltd.) film emulsion to smears ol 
nuclei from rat thymus glands on histological glas- 
slides was achieved by the simple process of chilling 
the specimen in a refrigerator at 0-5° for 2-3 min 
removing the specimens to the high humidity of the 
dark room, and immediately fixing the stripped 
emulsion to the specimen slide by firm even pressure 
withthe thumb. It is assumed that the precipitation of 
a slight amount of moisture on the cold slide togethe 
with the pressure and warmth of the thumb per 
mitted the firm bonding of the stripping film emulsion 
to the specimen and the slide which had been pre 
\ iously coated with gelatin ( subbed! 2). Even with 
out chilling the slide it was possible to mount dry 
emulsion to slides of nuclei by heavy thumb pressure 
although more artefacts were noted with this method 

To avoid the possibility of radioactive contamina 
tion of the specimen by the thumb, pressure Can by 
applied to the dry film by means of a large cover-slip 
or another glass slide. 

direct dry 
of the film and specimen so that the film withstood 


mounting gave rise to tirm bonding 
photographic processing and staining procedures and 
bound. 
fat thvmus nuclei 
media’. They 
lvophilization in a desiccator or by freezing In tse 
temperature and de 
carbon dioxide 
The latter were mounted by 


remained tight 


and 


rapid 


prepared 


either by 


were 
sucrose were fixed 
at liquid-nitrogen 

solid 


pentane 
hydrating in 
perature tor 3-7 days. 
wllowing the slide to warm at room temperature for a 
minute or two until most of the aleohol had evap 
orated and then fixing the dry film emulsion direetly 
to the smear with thumb or 
Phe lvophilized smears were chilled and the emulsion 
similarly applied. 

By this direct dry mounting technique we have 
been able to show the presence of phosphorus-32 
mainly im the nuclei and the extranucleat 
area of the smear whereas the standard wet mounting 
procedure revealed a diffuse distribution of radio 
activity throughout the smear regardless of whether 
formalin or Bouin’s fixative, vacuum drying, freeze 
substitution, oven (90°) or room temperature fixation 
was used. Autoradiographs of nuclei from rat thymus 
gland after mtramuscular injection of *H-deoxy 
evtidvlic acid showed more emulsion grains over the 
nuclei at 10 and 30 min. after injection than did 
corresponding nuclei prepared by the standard wet 
mounting process. Redispersion of nuclei in ethanol 
after isolation in sucrose or tonic media and ‘dry’ 
mounting resulted in a higher nuclear than 
extranuclear concentration of phosphorus-32 when 
compared to the oven or room temperature drying 
or vacuum dehydration followed by wet mounting. 
The resolution attained by the use of tritium was 


ethanol at tem 


eover glass pressure 


less in 


also 


not 

\ttempts are now being made to apply the ‘dry 
mounting technique to tissues fixed and cut in the 
ervostat®’” and to those cut in the cryostat and de 
hydrated by freeze-substitution methods‘. 

Since satisfactory autoradiographs have been 
obtained by this dry mounting technique, it is likely 
that the method prove useful in similar 
work with other cell components. 

A more complete account of the results given by 
this method will be deseribed elsewhere Our thanks 


are due to the Roekefeller Foundation for financial 
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Rates of the Reactions of Nitrogen Atoms 
with Oxygen and with Nitric Oxide 


gen and 


Tue reactions of nitrogen atoms with oxy 


vith nitric oxide are of considerable inter 


hoth and (2) are exot 


processes (1 
32-8 keal. mok 
\H' 
the former reaction is very slow at 
vhile the latter is rapid, 


and Volpi! obtamed a value or 2 lot 
for k, from a 


hereas 
) NO) 
N NO N 0 


ke al. mole 


room temperature 


Kist iakow sky 
6200 


extremely 
R.T.) em.* mole 'see. Spectro 
netric investigation of the reaction between nitrogen 
atoms and oxygen molecules in a stirred reactor be 

tween 390° and 520° K 
oxp( 7,500 ROT 
work on the 


value of 1-7 
Kaufman's 
oxygen-sensitized decomposition of 
nitric oxide between 1,500° and 1,700° K. No direct 
determination of *, appears to have been reported, 
although values of 2 10°! (ref. 3) and a lower limit 
em (ref. 1) 


whilk a 


can be obtained from 


of mole-'see. have been 
recorded 

In the present work, we have studied the reaction 
between nitrogen atoros and oxygen moleeules in the 
temperature 412-755° K. Aetive nitrogen 
containing about }-4 nitrogen atoms 
produced by passing highly purified nitrogen through 
Active nitrogen 


internal 


range 
per cent Was 
a 20 Me./sec. electrodeless discharge. 
flowed from the discharge through a 19 mom 
‘lameter quartz reaction tube enclosed in an electric 
This tube had four sealed-in mixing jets 
intervals. Oxygen at known flow 
rates was introduced at the first jet, and the decay 


furnace. 
spaced at 30-cm 


of the nitrogen atom concentration along the tubs 
was determined by titration of the nitrogen atoms at 
the three downstream jets, and at the first jet (before 
addition of oxygen). In the titration method'** 
the end-point is observed as a sharply defined extine 
tion point between the blue nitric oxide $-emission 
and the green air afterglow continuum with increasing 
nitric This titration ‘end-point 
was taken to occur at the same nitrie oxide flow-rat« 
as the minimum current of a photomultiplier which 
observed the light emitted from the flowing gas 
downstream from the fourth jet. The nitrogen atom 
flow-rate was equal to that of nitric oxide at the end 


oxide flow-rate 


promt 


Histochemistry coretical and Applied”, second 


January 7, 1961 


It was found that the rate of re:noval of nitrogen 
atoms Was first order with respect to both nitrogen 
atom and oxygen molecule concentration and that 
two nitrogen atoms were removed for each oxygen 
molecule reacted, since reaction (2) is much more 
rapid than reaction (1). In this way a_ velocity 
constant ot 8-3 1-0 10" exp( 7,100 
4100/R.T.) em.® mole ‘see. determined for 
over the temperature-range 412 755° K. The rate 
constants calculated from this expression agree with 
the rates observed by Kistiakowsky and Volpi! and 
by Kaufman? to within the combined experimental 
errors of the observations. 

At the higher temperatures used in our experiments 
> 50 times the nitrogen 
spe etrum Was 


' was 


and at high oxygen flow-rates | 
atom flow-rate) a weak air afterglow 
observed, and since this is known’ to be due to the 
radiative process NO 0 NO, Ay, nitrie oxide 
oxygen present im the 
conditions the rat« 


atoms must be 
Under these 
f reactions (1) and (2) are 
than at the lower temperatures and oxygen flow-rates 
ied in the study of the 
reaction, and an appreciable amount of nitric oxide 


as well as 
reaction products, 
more nearly comparabl 


kinetics of the overall 
atoms have been con 
eonecntration oft oxide the 
than 10 per cen f the 


and it 


remains when all the 
umed., 
effluent 
nitial nitrogen 
shown that in these 
of ON produced We) s viven by fai? 
the The 
amount of nitrie clecay 
since the slow 


nitrogen 
nitric 
gas was always les 
atom comecentration, 
circumstances the con 
concentration of Oxy gen 


formed 


whet 
oxide ‘loes not 
appre iably alone the reaction vessel 


reaction (3 


NO NO) V 


is followed by the rapid reaction (4) which reg 


NO from NO, 
+NO NO) 


efHluent 
cannot 


The oxide im = the 


typically 0-05 per cent of the total flow) 


mount of mitrie 


conventional analytical techniques, 
It is known 
direetly 


determined by 
and the following method was adopted 
that the intensity of the air 
proportional to the concentrations of nitric oxide and 


afterglow is 


oxygen atoms, and is independent of inert gases, and 
in runs where the varied the 
relative nitric oxide concentrations are given by the 
corresponding — light observed by the 
photomultiplier since the flow-rate of oxygen atoms 
produced is independent of the flow-rate of molecular 
oxygen used (always a large excess). The photo 
multiplier was calibrated to read directly in nitric 
oxide flow-rate by observing the enhancement ot 
the light intensity when nitrie oxide (diluted with 
nitrogen) was added to the reaction system at known 
flow-rates between the point of oxygen addition and 
the photomultiplier. For constant oxygen flow-rate, 
the photomultiplier current plotted against the flow 
rate of added nitrie oxide nitrogen mixture gave a 
straight line, the slope of which was independent ot 
oxygen flow-rate ; and hence the small decay of oxygen 
atoms between the mixing point and the photomulti 
plier was roughly the same for all oxygen flow-rates 
used here. Making a small correction for the photo 
multiplier dark current, values of the effluent nitric 
thus obtained in runs 
Plots 
lines with 


oxygen flow-rate is 


intensities 


oxide concentration (7,) were 
where the flow-rate of oxvgen 


satisfactory 


was varied. 


of 7, agaimst / gave straight 
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Nitric oxide floy 
with 


Opes qual tor, / 


3 mumoles/see. were measurabls good accuracy 
by the technique described 

i, was determined as 3-0 
TOO RAT.) 
176 rly IK 


ve locity 


the 
a direct determination of a 
fifth of the 
The 


factors 


“iw 


mole over 


Thus, 
equal 


cm temperature 
to about 


constant ome 


been 


frequency 


has 
two 


bimolecular collision-rate 


lifference between the 


and (2 
1 errors of the 


sane it 


) appears to be yvreater than the 
This differ 
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Use of the Mercury Drop Electrode Method 
for Direct Evaluation of Minute Amounts 
of Lead in Urine 


For the diagnosis of the degree of lead 
ing the determination of lead in urine is very important 
although not easy. In the case of chronic poisoning 
the amount of lead in urine is not much larger than 
in normal urine samples, in which the lead concentra- 
tion is very low (up to 80 y/L.). Therefore the direct 
determination of lead in freshly voided urime without 
decomposition of the sample by ashing or by digestion 
with oxidizing acid is difficult. Some attempts have 
made to these difficulties and to 
determine lead without preliminary concentration, 
but they have not given satisfactory results. 

Chmielowski and Myslak', who applied Teisinger’s 
method for the determination of lead in blood? to 
urine samples, could indeed determine lead directly. 
but insufficient sensitivity of the 
polarographic method, only in quantities larger than 
500 +/L This renders it possible to estimate lead in 
cases of acute poisoning solely or when a patient is 
treated by means of caleium versenate. Similarly, 
direct electrodeposition of lead on to a platinum 
electrode from unprepared carried 
Cooksey and Walton has not been widely accepted 

The application of the hanging mercury electrode 
method? to such a problem offers some advantages 
High sensitivity and the possibility of concentrating 
selectively lead, while the coneentration of other 
components remains unchanged, enabled us to develap 
a method of direct determination of very minute 
quantities of lead im urine. 

The procedure is as follows: to the electrolytic 
cell which contains the hanging mercury drop 
electrode, salt bridge and small magnetic stirring bar, 
10 ¢.c. of three times distilled water and 0-1 ¢.c. of 


poison 


been 


overcome 


because of the 


urine out by 


rates down to 
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pure concentrated hydro 
chloric acid were added. Oxygen was removed 
from the solution with hydrogen and then the 
preliminary electrolysis was carried out in an inten 
sively stirred solution. During the electrolysis the 
potential of the cathode was kept constant at O-7V 
Stirring was stopped after 3 min. of concentrating 
electrolysis and the oxidation curves were recorded 
by means of a conventional polarograph polarized 
towards positive potential ( 0-7 to 0-2 V.). In 
this way curves 1, 2 and 3 (Fig. 1) were recorded 
which show the degree of purity of the cell and added 
acid. A minimum which appears at about 
0°35 V. corresponds to the oxidation of some 
traces of lead present in the acid and the electrolytic 
vessel These traces can be determined by adding 
Pbh?> ions in such amounts that their concentration 
was | 10.7 M (curves 4 and 5). Comparison of the 
eurves 1, 2. 3 and 4, 5 shows that the concentration of 
Pb?* ions in blank test solution was 5 10-° M. 
Again the electrolysis of a new sample of acidified 


specially prepared very 


small 


water was carried out to show that lead previously 
brought in was sufficiently from the cell 
(curves 6 and 7). After removing this test solution. 
10 ¢.c. of the urine was placed in the cell and 0-1 e.e¢ 
of acid was added, and then deposition as well as re- 
cording were repeated (curves 8 and 9). Due to the 
reduction of various organic components of urine, the 
curves recorded in acidified urine differ from those 
obtained in the test solution of acid. However, at the 
oxidation potential of lead the curve is sufficiently 
flat to observe distinctly the oxidation minimum of 
lead (curves 8 and 9). Curves 10 and 11 were recorded 
after adding a known quantity of lead forming a 
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1x10? M solution. By comparimg curves 8 and 10 it 
can be seen that the concentration of lead in urine 


was 5 10-* M, that is, about 10 Y l The results 
obtained from twelve different ‘normal 
samples gave 10°3 l. as mean. 


The oxidation minimum for lead corresponding 
to the same amount of the standard was much smaller 
in urine (curve 10) than in the aeid (curve 4). This 
difference is caused by the greater viscosity of urine m 
comparison with the viscosity of the solution with acid 
mlded The calibration curves describing the de 
pendence of maximal intensity of oxidation curves on 
concentration of lead obtained for both solutions wer 
linear, and this allows the use of the standard addition 
method 

These resulis show that lead can be directly and 
quantitatively determined not only in urine of 
persons poisoned with lead, but also in the ‘normal 
ones without any preliminary concentration and 
mineralization as & separate Operation. 
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Pyrazine-Metal Halide Complexes : 
New Types of Metal-Ligand Polymers 

Tur compounds'? of pyridine with metal salts 
have been well investigated, but little has been 
reported concerning the corresponding pyrazine 
(Fig. 1) compounds. Pyrazines have a second 
(potential) donor nitrogen atom in the 4 position 
and are much weaker* bases than the pyridines. 
(Pyrazine pK, 1-1; ef. pyridine pk, 5-2.) 
It appears to attach a proton, or to quaternize at one 
nitrogen atom only, the second being deactivated* 
Condensed pyrazines, for example phenazine’, have 
been studied, but only two simple pyrazine com 
plexes, namely, tetracarbonyl-bis(methylpyrazine) 
cehromium(O) and the corresponding molybdenum(QO) 
compound, appear to have been reported®. 

Our investigation springs from an interest in the 
relative donor capacities of the two nitrogen atoms 
towards metals, in the effect of substituents on 
donor capacity, and in the potential value of these 
complexes for the preparation of semi-inorganis 
metal-ligand metal) polymers. This communication 
summarizes certain novel reactions of pyrazine and 
its mono-, bi- and tetra-methyl substituted deriva- 
tives. We list in Table 1 some of the new complexes 
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Table 1 
Metal Complex Physical fort N.* Mag 
mom 
Cul 2 : 6-Di-Me-pyrazine Orange 4 
(2: 5-Di-Me-pyrazine)Cu, br Orange 2 Ow 
(Pyrazine)Cu,l, Orange ” ow 
(Me-pyrazine)Cu,(CN) Yellow ow 
(Tetra-Me-pyrazine)Cu (CN Yellow 
Ni(ll) Pale green 
(2 : 6-Di-Me-pyrazine),Nibr, Yellow white ‘ 
(Me-pyrazine) Nibr, Green white fi 3°40 
5- Di-Me-pyrazine )NibBr, Intense purpl 1% 
(2 5-Di-Me-pyrazine) Nic], Green white? 6 3 -5s 
(Pyrazine), Nil Yellow 
(2: 5-Di-Me-pyrazine)CoC! Violet pinkt 5-5 
(2 : 5-Di-Me-pyrazine)Cobr, Dark blue§ 
(Me-pyrazine)Cobr Blue 4-9 
(2: 6-Di-Me-pyrazine),Col Deep green® 4 
(2 : 6-Di-Me-pyrazine),Cobr Violet pink 5°37 
*C.N., Co-ordination number of metal ion 
One of each type of complex only is quoted: several others wit! 
the five ligands have been prepared 
lsomorphous 
§ Dimeric in 2: 5-dimethyvipvrazine ition non-electroly te 
weton 
* Monomeric in camphor: non-eleet: te in etor und nite 
methane 


of univalent copper and of bivalent nickel and 
cobalt. Unfortunately, the low solubility of most of 
these compounds in suitable solvents renders in 
applicable many physical techniques which ar 
diagnostic of structure; however, magnetic and 
spectroscopic data have proved specially valuabl 
for this purpose. 

Univalent copper gives rise to complexes in which 
there are two cuprous halide groups to each pyrazine 
molecule. The simplest structure for these complexes 
is shown in Fig. 2. 

These represent the first complexes in which each 
nitrogen atom is bound to a metal atom. One is 
tempted to conclude that d.—p. bonding from the 
metal to the ligand could prove a means of increasing 
the negative charge on the ligand and hence ot 
increasing the donor capacity of the second nitrogen 
atom. However, as will be discussed in a late) 
communication, infra-red and other studies have led 
us to conclude that double bonding is probably less 
important than might have been expected at first 
sight. 

Cupric complexes have been prepared, but thes 
have not vet been studied in detail because thei: 
insolubility, coupled with a tendency to undergo 
reduction to the cuprous state, renders investigation 
of their strueture rather difficult. Several different 
types of bivalent nickel compounds have been 
isolated. Complexes of the type ligand,NiCl, are 
almost certainly six-covalent, and lose the ligand 
exceedingly readily, vielding complexes of the 1; 1 
type (see below). The 2: | complexes (2 : 6-dimethy] 
pyrazine),NiBr, and (pyrazine),Nil, achieve six 
co-ordination through halogen bridging, and the 1: 1 
complexes (methylpyrazine)NiBr, and (2: 5-di 
methylpyrazine)NiCl, appear to reach the six 
co-ordinate state by hoth halogen and pyrazine 
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bridging. A possible ructure is illustrated in Fig. 3 
These compounds are all paramagnetic with moment 
in the range expected for octahedral co-ordination 

?-9-3-3 B.M.). 
However, and in 
2: 5-dimethylpyrazine)NiBr, 
associated (in the 


contrast, the purple 
diamagnetic, a 
property generally Ni(ll 
complexes) with a four-co-ordinate square planar or a 
tetragonal of the at 
The behaviour is surprising m view 


marked 
ease ol 


six-co-ordinate arrangement 
tached ligands. 
of the fact that the corresponding chloro derivative 
this halide ion is usually assumed to give rise to # 
stronger ligand field than the bromide ion— 1s 
magnetic. Also the larger bromide ion is expect dito 
greater with the methy! 
vroup in a square complex than would oceur in the 
chloro derivative. The chloro-complex is apparently 
octahedral six-co-ordinate, because it 1s isomorphou 


par 


eause steric interaction 


with the cor responding cohalt compound, the colout 
and magnetic properties of which strongly support 
octahedral co-ordination. 

Of the bivalent cobalt compounds reported (2:6 
dimethylpyrazine) is monomeric and its 
spectral and magnetic data point strongly to 4 
tetrahedral arrangement. (2 : 5-dimethylpyrazine) 
CoBr,, on the other hand, is dimeric, though evidently 
still tetrahedral, and probably has a structure 
involving bromine bridges The high magnetic 
moments. and colour, of the remaining cobalt com 
plexes listed suggest strongly an octahedral structure 
Those of the 1:1 type evidently involve both 
pyrazine and halogen bridging (as Fig. 3), whereas 
(2 : 6-dimethylpyrazine) ,CoBr, involves halogen 
bridging only. 

Infra-red spectroscopy has proved to be a most 
useful tool in the elucidation of the structure of these 
complexes further data on which will be reported in 
detail shortly 

We are indebted to the 
Corporation, Detroit, Mich., 


Wvyandotte Chemical 
for the supply of pyra 
vines and for financial support 
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A New Anthelmintic with Unusual 
Properties 
DurING studies on anthelmintic activity which 
have been in progress in these laboratories during 
the past few years, we have encountered an interest 


ing degree of activity among a limited number of 


substituted pyridines. Nothing of practical value 
emerged from the early observations, but they caused 


us to retain an interest in related substances. 


tecently, through the courtesy of The Midland Tar 
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Research 


mityv of 
their 
ome of them, 


Ltd., we the 


compounds ith 


Distillers, Opport 


some pyridime 
and Development Department, and 
prepared by Mr. P. Arnall, has proved of exceptional 
This compound is methoxyethyl) 
Patent \py heation 


interest. 
pyridine 
OY: 


N CH.CH,OCH 


It is a liquid and extreme ly soluble in wate 


Using experimental infections m mice with 
Vematospiroides dubius, 
Het akis spumosa and following methods developed 
r colleague Dr. D. G. Davey, it has been possible 
the anthelmintic activity 
nematodes inhabiting quite different 
canal. N. inhabits 
the duodenum, is the and HH. spumosa 
the and activity has been obtained 
against all these species. In our experience a com- 

the three 
species is extremely rare, though we think this is 
not the part of the 
worms but to differences in their habitat. Thus the 
resistance of N. many anthelmintics 


appears to arise because it Js confined to the duo 


N ippostrongylus and 


by o 


of this com 


to investigat 

pound agaimst 
regions of the alumentary dubius 
colon. marked 


pound having similar activity agaist 


due to specific resistance on 


dubius to 


denum 

The feature which 
pyridine unique in our experience 1s the observation 
(Table 1) that it is more active when administered 
than We know that the 
compound Is exereted into the alimentary canal, 
seemingly along the whole length, and possibly this 
allows more intimate contact with all worm species 


makes 2-($-methoxyethyl) 


subcutaneously orally 


whatever their location 


COMPARATIVE ACTIVITY OF 
‘Np A MIXTURE OF BEPHENIOM EMBONATE ANI 
HYDROXY NAPHTHOATE IN MICE 


Table 1 
PHENOTHIAZINE 


Mixture of 
bephenium 
micthonyve vl ite ( 
pyridine and hydroxy 
naphthoat 
(2 oral) 


) Pheno- 
thiazine 
(oral) 


1) spumosa 
0-45 


Relative activity 


(2) N 
Relative activity 


3) N. dubius 


2,012 
O17 
Approx, 
14.000 
0-05 


Relative 


aetivits 


give the 
reduction in 


worth 
5 per 


figures in the columns opposite the species 
in mem.’ kgm. which is required for a 


worm burden 


The 


lose cent 


Critical tests which will be reported im detail else 
where have shown that 2-($-methoxyethyl)-pyridine 
possesses greater activity against nematodes im mice 
than phenothiazine or a mixture of bephenium 
embonate (1/3) and hydroxy naphthoate (2/3), both 
of which are used in practice. Typical results are 
summarized in Table 1. Activity has 
demonstrated in mice against the immature forms 
of N. dubius and N. 

The results in mice with this compound were so 
promising that it was, and continues to be, tested 
in sheep, cattle and other domestic animals. Pre 
liminary reports from various workers indicate that 
he of considerable value and, accordingly, 


also been 


if 


4 
at 
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4 
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it is being given more widespread use under the 

Imperial Chemical Industries brand name *‘Promintic 
\. W. J. Broom 
N. GREENHALGH 


iperial Chemical Industries, Ltd 
Pharmaceuticals Division. 
rley Park. 

Macclesfield. Nov. 3 


A Pyroninophilic Component in 
Pathological Serum Proteins and Urinary 


Proteins 
PYRONINE-METHYEL green is frequently in 
histolovical investigations for staining ribonucles 


ieid and deoxvribonucleie acid! 


applied this staining method to serum 


Yeoman® 
proteins and urinary proteins from patients with 
multiple mveloma. In each of the 11 cases examined. 
the abnormal protein fraction stained red-violet 
vith pyronine-methyl green after paper electro 
phoresis of both serum and urine This staining 
reaction was negative in L100 cases of hyperglobulin 
mia and protemuria Yeoman presumes that the 
taining is speci hie for true mveloma proteins 

For some considerable time, mvestigatrons m out 
laboratory have been aimed at the chemical and 
immunological characterization of paraproteins. Con 
sequently we have at our disposal a collection of sera 
from patients whose blood plasma contains one or 
several abnormal protein fractions. In addition, a 
few Bence Jones proteins are available. The speci 
heity ot the above-mentioned staining was tested in 
this material A sample of each serum and each 
Bence Jones protein was submitted to electrophoresis 
at pH 8-6 in agar gel*, and then stained with pyronine 
methyl green in an acetate buffer at pH 4:8. 


Table 1 STAINING OF PARAPROTERINS WITH PYRONINE-METHY! 


Positive Negative 
Multiple myeloma 0 
Bence Jones proteins . 
Waldenstrom’s macroglobulinemia 
Atypical macroglobulinwemia ‘ 
Unexplained paraproteinwemin 7 


The results obtained (see Table 1) show that the 
abnormal serum protein fraction stained with 
pyronine-methyl green in all cases of myeloma. Eight 
«lifferent isolated and purified Bence Jones proteins 
likewise produced a positive reaction. 

A positive staining reaction was found in about 
half the cases of Waldenstrém’s macroglobulimemia 
and of so-called atypical macroglobulineemia’. 

Sera from patients with an unexplained parapro 
teinemia failed to stain, with one exception. 

Therefore, this staining is unfortunately not 
specific for myeloma proteins from serum and urine, 
although these proteins showed a positive staining 
reaction both in the series examined by Yeoman 
and in our own material. 

It is remarkable, however, that only abnormal 
protein fractions from serum and urine can be stained 
with pyronine-methvl green. This stainability might 
be taken to denote the presence of ribonucleic acid or 
deoxyribonucleic acid in these pathological protein 
fractions. 

In order to verify this, the ultra-violet absorption 
spectrum of the elect rophoresis-spots of these fractions 


’ 
. 
Wave-length (mys) 
big Cltra-violet absorption spectrum 
rotelns the serum of four n 
vas determined. This proved to be identical with 


that of protems; ribonucleic acid or deoxyribo 
nucleic acid was not demonstrable in these fractions 
(see Fig. 1). 

Both exposure to the influence of the enzyme ribo 
nuclease (0-1 per cent im acetate buffer pH 6-0 at 
37° C. for 30 min. and 7 hr., respectively) and treat 
ment with | N perchloric acid at 4° C. failed to in 
fluence the stainability of the pathological protein 
fractions. The Feulgen reaction was also negative. 

This warrants the conclusion that these proteins 
econtam mo ribomuc lew acid or deoxy thonucleic acid 

Further investigations will be aimed at a definition 
of the component responsible for the positive staining 
reaction with pyronine-methyl green. 

Thanks are due to Dr. D. Pragay for his kindness im 
supplving us with some Bence Jones proteins. 

R. E. 
N. Nrewavs 
Mexdical Department, 
University Hospital, Utrecht 
M. T. JANSEN 
Laboratory for Histology and Microscopic Anatomy. 
State University, Utrecht 
'Trevan. D. J., and Sharrock. A.. J. Path. Bact., 63. 826 (195 
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Transferrin in Normal Cerebrospinal Fluid 

Previous work has shown differences between 
some of the proteins in cerebrospinal fluid and those 
found in serum'*. Thus paper-electrophoresis ot 
coneent rated normal cerebrospinal fluid may show a 
peak in the intermediate area between the beta 
and gamma-fraction (‘tau-fraction’), which is not 
seen in paper-electrophoresis of normal human 
serum'-*, The similarities and differences between 
transferrin in cerebrospinal fluid and in serum have 
been further investigated. 

The cerebrospinal fluid was obtained by lumbar 
puncture from individuals without any neurological 
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leetrophoresis of iron-59 incubated cerebro- 
pressure dialysis 50 times r 
tracing is developed with a specific rabbit anti-transferri 
intiserum, B, Immuno-electrophoresis of iron-59 incubate 
normal human serum, developed as 4. C and D, The same a 
1 and B, respectively, but now devel ped with a horse anti- 
human antiserum. 4 and F, The same as U and J, respective ly, but 
now developed as autoradiogram, G, Immuno- lectrophoresis ot 
normal human serum developed as C and ). H, Lmmuno-electr 
phoresis of proteolytic digested norm ul human serum 


Fig. 1. A, Immuno- 
spinal fluid, concentrated by 


disease. Care was taken to avoid any admuxture of 
blood during the puncture. The fluid was concen- 
trated by pressure dialysis and submitted to immuno- 
elect rophoresis*. The development was performed 
with horse anti-human antiserum and specific rabbit 
anti-human transferrin, ctively. 

A pariial enzymatic digestion of normal serum 
proteins Was achieved by means of pancreatic enzymes 
VOVO, possessing a proteolytic activity of OVO 
units/gm, 600 Léhlein-Volhard units /gm. 

The iron-binding capacity of transferrin and related 
was demonstrated by autoradiography 
of concentrated cerebrospinal fluid were 
of a solution of radio 


proteins 
10-20 ul. 
incubated with about 10 ul. 
active iron-59 as ferric chloride ; per sample 0-15 ue. 
was added with a specific activity of 5 me. mgm. of 
iron. After incubation the serum was run Immuno 
eleetrophoretically and the plate exposed toa Ko lak 
X-ray film. 

The immuno-electrophoretic pattern of 
concentrated cerebrospinal fluid is shown in Fig. 1, 


normal 
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and ¢ with thet of normal hunin serum 


The precipitation bow of transferrin from cerebro 
corr 


are 
spinal fluid shows two differences from the 
sponding bow of serum transferrin, indicating some 
what different physico-cheme al properties of the two 
transferrins. The precipitation bow of cerebrospinal 
fluid transferrin has a double curvature and is more 
extended im the cathode direction than the 
corresponding bow from serum. This extension 1s 
the result of a wider interval of mobility. 

By incubation 2 ml. of human serum with 100 mgm 
pancreatic enzymes NOVO at 37° C. for 1 hr. similar 
changes were found in the transferrin of this partially 
Fig. 1 shows the immuno 
proteolytically 


anode 


digested normal serum. 
electrophoretic tracing of such a 
digested serum compared with that of genuine serum 
No similar changes could be obtained from human 
sera treated with receptor-destroying enzyme (alias 
neuraminidase). In these experiments with the 
receptor-destroying enzyme several of the serum 
proteins showed a change in mobility, but not a re 
duplication of the immuno-electrophoretic bow 
These changes in mobility are caused by a splitting 
off of the neuraminie acid’. 

The characteristic property of transferrin of binding 
iron was not qualitatively changed in cerebrospinal 
fluid. Fig. 1 shows the autoradiogram of an immuno 
electrophoresis on concentrated cerebrospinal fluid 
ineubated with iron-59. It is seen that the anodal a 
well as the cathodal part of the double-eurved precip 
bow is able to bind This figure, too, 
jron-binding capacity ot norma! 


tation won. 
demonstrates the 
human serum 

When the 
hu nan serum are 
anti-human antiserum: mot 
cocruloplasmin was found to bind iron, and so was 
albumin when the maximal capacity of the two other 
protems is surpassed (unpublished work). 


immuno-electrophoretic tracmys of 
deve loped with a polyval nt horse 


onlv transferrin but also 


In paper electrophor sis on concentrated cerebro 
spinal thaid ineubated with iron-59 the radioactivity 
could be traced to a maximum im the intermediate 
between the beta- and gamma-traction corres 
staining the 


area 
ponding to the tau-fraction as seen by 
paper for protems with bromphenol blue 

No similar work on partial changes ol the pro 
teins compared with their normal carrier function is 
known to us 

One of us (J. C.) was in receipt of a grant from the 
National Multiple Sclerosis Society of Denmark 
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Methods for Determining the Rates of 
Catalase Synthesis and Destruction in vivo 


ALTERATIONS in the amount of enzyme in a@ tissue 
can result from changes in the rate of synthesis or of 
destruction. The demonstration that 3-amino-1,2,4 
triazole irreversibly inactivates catalase in the liver’ 
without interfering with its resynthesis*, and allyl 
isopropyl acetamide blocks sy nthesis of new catalase*® 
suggested that these compounds might be used as 
tools for studying the kineties of catalase synthesis 
and destruction in revo. 

On injection of 3 amino-1,2,4-triazole, 1 gm./kgm 
intraperitoneally, into rats there is a rapid fall in the 
liver eatalase activity to a minimal value. After a 
lag period, during excretion of the aminotriazole, the 
catalase activity increases progressively over a period 
of 3-4 days, as originally described by Heim, Apple- 
man and Pyfrom*. Experiments with radioiron have 
shown that this return of liver catalase activity results 
from the synthesis of new catalase’. Kinetic studies 
on the rate of catalase return following administration 
of aminotriazole show that the curve after the initial 
lag-period can be described by the equation : 

k 

( kp exp(kpt)) 
where © is the catalase activity at any tune, ¢, 
and where ks is interpreted as the rate of catalase 
synthesis, and kp as the fraction of catalase destroyed 
im unit time. 

In order to check the validity of the above inter 
pretation, kp, the first-order rate constant for catalase 
destruction, was determined by blocking catalase 
synthesis with allylisopropylacetamide (we are 
indebted to Dr. W. E. Scott of Hoffmann-LaRoche, 
Inc., Nutley, New Jersey, for a generous gift of this 
compound). For the experiment one group of animals 
was given a single injection of aminotriazole, 1 gm. 
kgm. intraperitoneally ; a second group was given 
allylisopropylacetamide 200 mgm./kgm. twice daily 
intraperitoneally ; a third group was given both 
drugs. and the fourth was used for controls. Five 
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Kinetics of liver catalase destruction in cico 


~ 200 


inits/gm. 


.2,4-TRIAZOLE (AT) 


100 


of liver 


r ALLYLISOPROPYL ACE TAMIDE (AIA 


Car eaia 
028 


(atalase activity 


r 


| 
10 


Days 


Fig. 2 


animals from each group were killed daily and th: 
liver catalase assayed spectrophotometrically®. Th 
results are plotted in Fig. 1. It can be seen that while 
the catalase activity of the aminotriazole group was 
rising, that in the allyl/sopropylacetamide group was 
falling. ‘The group of animals given both drugs wa- 
of particular interest, since it showed whether or not 
catalase synthesis had actually been completely 
blocked by the allyl/sopropylacetamide. An early 
inerease in catalase activity was observed to a low 
plateau of about 10 per cent of the normal value 
This represents catalase which can be destroyed by 
aminotriazole, but the synthesis of which is not 
blocked by the allylisopropylacetamide. This catalase 
is presumably in a different location within the liver 
cell from most of the liver catalase, or else is im cells 
other than the hepatie cells of the liver. Since this 
catalase may have different rates of synthesis and 
destruction from the main catalase fraction, tt may 
create minor deviations from the theoretical curve for 
the return of catalase activity following aminotriazole 

If the rate at which the catalase activity of the 
aminotriazole group approaches the normal plateau 
is compared in a semilogarithmic plot (Fig. 2) with 
the rate at which the catalase activity of the allyl 
isopropylacetamide group approaches its limit, which 
is the low plateau of the group given both drugs, it 
will be seen that two lines are obtained the slopes ot 
which are nearly equal. The slope of these lines is equal 
to kp, the rate constant for destruction. The rate 
constant for catalase destruction determined from the 
aminotriazole data is almost identical with that 
obtained when catalase synthesis is blocked with 
allylisopropylacetamide. By substituting kp in the 
equation: ks kpCyx, where Cy is the catalase 
activity at the normal plateau, one can readily 
calculate kx. the rate of catalase synthesis. 

The above methods for studying the kineties of 
catalase synthesis have the advantage that they are 
rather simple and require only injection of the drugs 
and assay of the liver homogenate for catalase activity 
Only occasionally, to check the validity of a given 
system, does one need to use the radioisotopic methods, 
which require laborious purification of the enzyme to 
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a constant specific activity. These techniques should 
prove useful in determining whether the lowering of 
catalase activity in the liver during starvation’, 
during tumour growth’, and following injection of 
toxohormone® results from a decreased rate of 
catalase synthesis or an increased rate of its destruc- 
tion. Experiments along these lines are under way. 
The above investigation illustrates the usefulness 

of inhibitors of enzymes and of enzyme synthesis for 
kinetic studies on the rate of enzyme synthesis and 
destruction. Many other enzyme systems have been 
described where similar types of inhibitors are 
available. As these systems are being studied, it 
may be useful to carry out kinetic studies similar to 
those presented here 

E. Price 
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Formation of Hippuric Acid from 
Phenylalanine labelled with Carbon-!4 in 
Phenylketonuric Subjects 


Various authors have recently demonstrated the 
formation of hippuric acid from endogenous benzoic 
acid in the mammalian organism. Fasting humans! 
as well as humans and rats on a lactalbumin-carbo 
hydrate diet® exereted hippurie acid, and its form- 
ation in the intact rat could not be inhibited by 
sulphasuxidine? or chloramphenicol’. Application of 
deuterium and phenylalanine labelled with carbon-14 
resulted in labelled urinary hippuric acid?-*. In 
addition, when benzoic acid was isolated from the 
urine of human or rats fed benzoie acid, labelled with 
deuterium or earbon-14, the specific activity was about 
20 per cent lower, indicating dilution by endogenous 
benzoic acid*®. During the investigation of phenyl 
alanine turnover in human phenylketonuria®, I had 
the opportunity of studying the formation of hippuric 
acid from phenylalanine. Phenyiketonurie subjects 
are characterized by their inability to convert phenyl- 
alanine to tyrosine to any significant extent. This 
results in an accumulation of phenylalanine and its 
keto derivative, phenylpyruvic acid. 

Two phenylketonuric patients were subjects for 
this work. Their plasma phenylalanine concentra- 
tions were dietetically adjusted to 17-0 (patient 
K. H.) and 47-0 (patient R.S.) mgm. per 100 ml. 
20 ue. of uniformally labelled phenylalanine-"C, 
corresponding to about 7-7 x 10% were 
injected intravenously into both patients after an 
overnight fast. All urine was collected for 6 hr. 
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The total amount of the urinary hippurie acid was 
determined by the photometric method of Komei’ ; 
to avoid inhibition by urea, the urine was first treated 
with urease. A hippuric acid standard was run in 
urine with every sample. The urinary hippuric acid 
was isolated by adding 1-0 gm. of non-isotopic 
hippuric acid and 50 gm. of neutral ammonium 
sulphate to 100 ml. of urine and acidifying with 
concentrated hydrochloric acid to pH 2-0. The 
resulting crude precipitate was recrystallized by 
dissolving in sodium hydroxide and heating in a boiling 
bath for 1-2 min. after the addition of a small amount 
of ‘Norit’. After filtering, the pH was again adjusted 
to 2-0 with dilute hydrochloric acid and the solution 
placed in ice-water. This step of recrystallization 
was repeated once more. The hippuric acid was then 
repeatedly reerystallized from hot water until the 
melting point (189-190° C.) and specific radioactivity 
remained constant. This end-point was achieved 
when no chlorine ions were demonstrable with silver 
nitrate in the supernatant 

Hippuric acid isolated from patient R.S. was hydro 
Ivsed by refluxing with 6 N hydrochloric acid for 90 
min. The hydrolysate was extracted several times 
with one volume of ether. The ether extract was 
cautiously evaporated on a steam bath and the 
residue taken up in a small volume of alcohol. The 
alcoholic extract was diluted with 10 vol. of water, 
whereupon crystals appeared, and cooled in ice for 
about | hr. The benzoic obtained was 
recrystallized from hot water until melting point 
(121° C.) and specifie radioactivity remained constant 
In addition a solution of 60 ugm. of the purified 
benzoic acid did not demonstrate any colour formation 
with ninhydrin on filter paper. A comparison of the 
specific radioactivity of hippuric acid and benzoic 
acid in this patient gave 797 and 801 ¢.p.m. per mmole 
respectively. This indicates that only the benzoic 
acid part derived from phenylalanine and that there 
radioactivity in the 


acid so 


is no appreciable amount of 
giveine side-chain. 

Table 1 summarizes the findings. The absolute 
turnover-rate of free phenylalanine was calculated 
from the disappearance of the radioactivity from the 
blood plasma. These experiments and their results 
will be deseribed in detail elsewhere. The calculation 
of the fraction of phenylalanine converted to hippuric 
acid was made assuming that all urinary hippuri 
acid derived from phenylalanine. Therefore, these 
values are only an estimate of the upper limit of 
hippuric acid formation from phenylalanine in 
phenylketonurie subjects. These upper limits are 
likely to be considerably lower for normal individuals, 
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since they possess the ability to convert phenylalanine 
to tyrosine and have, consequently, a higher absolute 
turnover-rate than phenylketonuric patients 
This work was supported by a research grant (No. 
3691) from the National Institute of Mental Health, 
U.S. Public Health Service. 
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6-(m-Amidinophenyldiazoamino)-4-amino- 
1,2-dimethylquinazolinium Chloride 
Hydrochloride : a New Drug active 
against Babesia canis 


As part of a study of diamidines which has extended 
over many years, we have recently screened for try 
panocidal and babesicidal activity a number of com 
pounds in which one of the amidine groups has been 
replaced by a cyclic amudine group. One of the most 
active of these is 6-(m-amidinophenyldiazoamino)-4- 
amino-1,2-dimethylquinazolinium chloride hydro 
chloride! : 


NH, 


HN 
N 


cr. Het 


N CH, 


CH, 


M. and B. 4986) (1). This compound, which contains 
the m-amidinophenyldiazoamino linkage present in 
the very active trypanocidal drug, itsometamidium?, 
has babesicidal properties and is markedly active 
against Babesia canis in dogs. 

The approximate maximum tolerated dose (sub 
cutaneous) of M. and B. 4986 in healthy puppies was 
25 mgm./kgm. body-weight, though marked tachy 
cardia, accompanied by diarrhoea and vomiting, 
followed this dose, and persisted for about 1 hr 
Fourteen days after a subcutaneous dose of 20 
mgm. body-weight of M. and B. 4986 in adult 
dogs, there was no loss in weight, and no macroscopic 
signs of toxicity, apart from slight local skin thicken 
ing at the injection site, were observed on autopsy. 

In therapeutic tests, a total of 46 puppies experim 
entally infeeted with Bahesia canis were treated 
vith doses ot M and B $USD bet ween 0 D and 10 


ngm./kem. bodyv-weight All the 12 infeeted puppies 
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which received a subcutaneous dose of 2-5 nagra./kgm. 
survived, 3 were parasitologically negati within 24 
hr., and all within 72 hr., 8 remained ff of parasites 
for at least 30 days and 4 developed a parasitological 
relapse. 

M. and B. 4986 (IL) was prepared by coupling 
m-amidinobenzenediazonium chloride with 4,6-di- 
amino-1,2-dimethylquinazolinium chloride. It was 
obtained as an orange crystalline solid, which decom 
poses at 237-238° C. (Found: N, 24:6; Cl, 15-3: 
H,O, 11-4. requires N, 
24-4; Cl, 15-4; H,O, 11-7 percent). It is approxim 
ately 0-5 per cent w/v soluble in water. In order to 
present a more soluble salt for field Investigations the 
corresponding methanesulphonate (M. and B. 4986.4) 
has been prepared as orange crystals, decomposins 
at 205-208° C. (Found: N, 20-6; S, 12-0; H,O. 
3-4. 
N, 20-6; S, 11-7; H,O, 3-3 per cent) ; it is approxim 
ately 25 per cent w/v soluble in water. 

Further details, including a report on the field 
investigations, will be published in due course 
We thank Mr. D. J. Mellersh for his help with sonu 
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Excretion of Tryptophan Metabolites after 
Physical Effort 


Ir has been shown that muscular effort ts accom 
panied by the increased urinary excretion of one ot 
the metabolites of tryptophan, namely, indoleacetic 
acid'. Pelikan and co-workers? have proved that 
there is increased excretion of another tryptophan 
metabolite, xanthurenie acid, after muscular effort 

Another tryptophan metabolite, 5-hydroxyindole 
acetic acid, was then studied. The close relation 
between 5-hydroxytryptamine and the central ner 
vous system is well known, and I wished to find out 
whether there is an increased urinary excretion of 
5-hydroxyindoleacetic acid after muscular effort 
which is, moreover, often accompanied by consider 
able nervous tension. 

5-Hydroxyindoleacetic acid is formed from 5 
hydroxytryptamine by oxidase, and Sjoerdsma’, 
Ressel*, Udenfriend®, de Gennes* and others state 
that its excretion is relatively constant. The normal 
urinary excretion of 5-hydroxyindoleacetic acid im 
men varies from 2 to 9 mgm./day’. Using a modi 
fication of Udenfriend’s reaction, Schén and co 
workers® recently found 1-6 mgm. (average 2-53 mgm 
day). In the case of food only, the consumption 
of bananas results in increased excretion of this 

The urinary excretion of 5-hydroxyindoleaceti 
acid in men after various degrees of stress during 


athletics was followed It was estimated in samples 
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irme within 30 min. before and after mus 
cular effort. its determination being carried out by 
the method of Sjoerdsma, Weissbach and Uden- 
friend 

Altogether 50 aged 19-50, examined 
after var effort lasting from 5 3 hr 
Twelve men ran an average of 1,250 m. for 5 min. at 
treadmill. Fight 
men examined after a 3-km. cross-country race 
and 21 men after a marathon race. Also included in 
the yvro ip « xamined were 9 football players after a 
football 

In no 


were 
min. to 


Men, 
Tritise 
etfort on a laboratory 


were 


match. 

was sulphosalicylic acid protemuria 
found the effort. With the exeeption of 4 
well-trained cross-country rumners and 5 marathon 
runners, proteinuria could always be detected after 
the effort was made (ranging from slight turbidness 
to heavy protein precipitation). After a marathon 
race, proteinuria of 6-166 mgm./100 ml. (average 
value 47-1 mgim./100 ml.) was detected by means of 
Iixton’s method. 

In no case, either after the effort, could 
any 5-hydroxyindoleacetic acid be detected. From 
this it ean be concluded that, even when accompanied 
by considerable nervous excitement, muscular effort 
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Anionic Permeability of the Inhibitory 
Postsynaptic Membrane of Motoneurones 


Ir has been postulated that the inhibitory post- 
synaptic potential in motoneurones is caused by the 
movernent of ions across patches of the postsynaptic 
membrane that are momentarily (1-2 msec.) made 
very permeable for ions less than a certain critical 
size’. A sufficiently increased intracellular concentra 
tion of anions capable of passing through the post 
synaptic membrane would change the normally hyper 
polarizing inhibitory postsynaptic potential 
cle polarizing one. In ace ordance with the hy pothes sit 
was shown that injections of the small ions, Br-, Cl 
NO, . and SCN but not injections of the 
HCO, , CH,CO,, 50, -, H,PO,- or HPO, 
effective in transforming the inhibitory postsynaptic 
potential into a depolarizing response. 
of the largest effective anion (derived from limiting ion 
conductances? and expressed relative to K+ = 1-00) was 
1-11 and that of the smallest not effective, 1-65 (ref. 
1). A weakness in the experimental evidence was the 
relatively few ions tested and the gap in size between 
the effective. and not effective, ions. Furthermore. 
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ions specified in the left column are arranged in 
i from limiting ion conductances 

I The black bands 
inhibitory post 
hatched, 


Fig. 1. The 

order of hydrated ion size (derive 
2) and expressed relative to k “)) 

ions that are effective i ming the 

ttential into a dep r response the 

ire not effecti ld be noted that these 
consistent that potassium ion 

pass through the sodium ions (ref. 1) 


with the hypothesis 
membrane but not 


can 
it was not possible to exclude a slight effect of the 
bicarbonate ion (diameter 1 (ref. 1). 

We have now extended the previous investigation 
and tested 22 different anions. Micro 
electrodes containing the anion to be tested were 
inserted into motoneurones and used both for injee 
tion and recording. Most tests were made on kne« 
flexor motoneurones that were imhibited by quadri 
ceps group la afferents. The anions were injected by 
a steady current of 3-10 10 * amp. during I min 
or more. The effect of the injection was judged by 
the polarity and size of the inhibitory postsynaptir 
potential immediately following the injection. The 
effects of the injections were always reversible within 
This recovery is 


65) 


species of 


minutes after the imyjection 
the outward diffusion of the injeeted 


a tew 
attributable to 
ions across the cell membrane. 

The illustrated by the hist 
showing according to 


results are yrrarn (Fig. l 
the arranged then 
diameters. It appears that all ions with a diamete1 
less than 1-32 (bromate) were effective in producing 
the reversible change of the mhibitory postsynaptic 
potential into a depolarizing response. 
were ineffective exeept for the only slightly large: 
formate-ion (1-35). Injections of bicarbonate ions 
or carbonate ions never an nnmediate 
change of the inhibitory postsynaptic potential. 
After several injections of any of these ions there 
was often a gradual decrease of the hyperpolarization 
and finally a change toa depolarizing inhibitory post 
synaptic potential. This late cumulative change is 
presumably due to secondary effects of these ions 
and cannot be taken as evidence for a similar action 
as that exerted by the small ions. Hence our findings 
support the hypothesis that the activated inhibitory 
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postsynaptic membrane has an increased permeability 
for all anions less than a certain critical size. 
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Lack of Uptake of Catecholamines after 
Chronic Denervation of Sympathetic 
Nerves 
DENERVATION of sympathetically innervated struc 
tures has been known to cause supersensitivity ot 


these organs to catecholamines! and depletion of 


these hormones*. However, no conclusive explanation 
has been offered for these findings. To clarify these 


phenomena further we compared the uptake of 


injected &%-*H-noradrenaline and pi 
adrenaline by intact and denervated tissue. 

The right superior cervical ganglion was removed 
from cats, and sufficient time (more than 5 days) was 
allowed to elapse to ensure degeneration of the nerve 
fibres. ‘The operated cats all had pupillary con- 
traction and relaxation of the nictitating membrane 
on the denervated — side. Tritium-labelled nor 
adrenaline or tritium-labelled adrenaline was ad 
ministered intravenously, 1 hr. later the animals were 
killed and the *"H-catecholamine content was exam 
ined** in structures innervated by the cervical 
sympathetic nerve. 

A striking reduction in the levels of *H-noradrena- 
line was observed in the chronically denervated 
struetures (Table 1). Similar results were obtained 
after administration of "H-adrenaline. No differences 
were found in cats in which the right cervical ganglion 
was removed 15 min. before the administration of 
‘H-noradrenaline. It is apparent from these results 
that the nerve endings or neighbouring structures take 
up and retain circulating catecholamines. 


Table 1 EPPECT OF DENERVATION ON THE UPTAKE OF *H-NOR 
ADRENALINE AND "H-ADRENALINE 


u 
Chronic denervation denery 


ation 
Noradrenaline Adrenaline Noradrenaline 
Tissue 
Denerv- Innery Denerv- Innerv- | Denerv- Innerv 
ited ated ated ated ated ated 


External 
ocular 
Retractor 
bulbi 
muscle | 
Lachryma) | 
gland 
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gland 2 115°8 


In the chronic experiment the right superior cervical ganglia were 
removed from six adult male cats under pentobarbitone amesthesia. 
After 5-21 days, 4 cats re given *H-noradrenaline and 2 cats 
*H-adrenaline (25 »gm./kgm ase, specific activity 3°25 me./mgm.) 
intravenously under pentobarbitone anwsthesia. One hr. after the 
:dministration of the catecholamines the cats were decapitated and 
the *H-catecholamine content was assayed in denervated and innerv- 
ited structures. In the acute experiment the right superior cervical 
ganglion from 2 cats was removed 15 min. prior to the administration 
if *H-noradrenaline. Results are expressed in megm. *H-noradrenaline 
or *"H-adrenaline per gm. of tissue. 


We have previously shown that binding is an 
important mechanism of catecholamine inactivation’. 
The present findings indicate that degeneration of 
nerve endings results in the inability to bind these 
hormones and consequently this mechanism of 
inactivation is inoperative. The effective concen- 
tration of unbound, active catecholamines in the 
vicinity of the receptors in denervated tissue would be 
expected to persist for longer periods, thus resulting 
in supersensitivity. Cocaine, which reduces the 
uptake of circulating catecholamines by the tissues®, 
presumably by interfering with binding, also causes 
SU persensitivits 
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Removal of free catecholamines can also occur by 
enzymatic transformation. Catechol-O-methyl trans 
ferase* and monoaminoxidase’? have both been 
considered to be involved in the metabolic inactivation 
of the catechol hormones. However, Burn et al.* 
have shown that inhibition of monoaminoxidase 
by iproniazid does not prolong the contraction of the 
nictitating membrane after stimulation of the 
sympathetic ganglion, whereas Wylie et al.® have 
demonstrated that inhibition of catechol-O-methy|! 
transferase by pyrogallol prolongs the contraction. 

From the results described here and elsewhere*, 
inactivation of catecholamines at nerve endings and 
tissues is a complex process involving enzymatic 
transformation and Htinding. It appears that binding 
occurs primarily at the nerve endings and enzymatic 
transformation (presumably by catechol-O-methyl 
transferase) in tissue and at receptor sites. 
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Effects of Pantothenic Acid (Calcium 
Pantothenate) and of Thyroxine on the 
Development of Chicken Embryos 


Ix earlier investigations, we have demonstrated! 
that the injection of 100 pgm. of calcium panto 
thenate into the yolk sac of chicken eggs after incuba 
tion periods of 4 and 10 days is responsible for an 
increase in body-weight, lasting 3-6 days. ‘Together 
with the increase in body-weight, we have observed 
also an increase in tissue differentiation (studied by 
means of serial histological examinatio;.) especially 
of the nervous system (ganglia), kidneys, glandular 
stomach, liver and cartilages. 

In the present work, eggs of White Leghorn -New 
Hampshire fowls, divided into four lots, were used. 
In the first lot 100 pgm. calcium pantothenate in 
sterile physiological solution (total volume of 0-1 ml.) 
was injected into the yolk sac after 4 and 10 days 
incubation. The second lot was injected with 
5 ugm. thyroxine (Roche); the third with 100 
gm. of caleium pantothenate together with 5 ugm 
thyroxine. The fourth let (kept as control) was 
injected with 0-1 ml. of sterile physiological saline 

In six eggs of each group, embryonal life was 
interrupted after 7, 10, 13, 16, 19, 21 days of incuba 
tion for the eggs injected after 4 days incubation. 
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Chicken embryos, tenth day 
thyroxine; C, calcium pantothenate ; 


Fig. 1. 
B, D, calcium pantothenats 
For the eggs injected after 10 days incubation, embry- 
onal life was interrupted after 13, 16, 19, 21 days of 
meubation. 

All the embryos treated survived until the end of 
The embryos were weighed with all 
in a refrigerator 


incubation. 
fotal membranes after remaining 
at 4° C. for 6 hr. 

Our results may be summarized as follows: (1) 
Embryos treated with only 100 ugm. of caleium 
pantothenate show an increase in body-weight, 
which is more marked in the embryos injected after 
10 days incubation, and lasting 5 6 days, as was 
demonstrated in our earlier work'. (2) Embryos 
treated only with a dose of 5 ugm. of thyroxine show, 
on the contrary, a reduction of body-weight, lasting 
from the day of injection until almost the end of 
embryonal life. (3) Embryos treated with calcium 
pantothenate together with thyroxine a 
tremendous increase of body-weight compared to the 
controls, and still more striking if compared to the 
embryos treated with thyroxine alone. They are also 
bigger than the embryos treated with calcium panto- 
thenate alone. This increase lasts until almost the 
end of embryonal life, for a longer period than that 
observed in the embryos treated with calcium 
pantothenate alone. 

In Fig. 1 are shown examples of histological sections 
of 10-day embryos that give an idea of the effects 
of calcium pantothenate, thyroxine and thyroxine 
calcium pantothenate on the body and on the tissues 
of the embryos treated. 

The histological serial slides (which will be described 
in detail elsewhere) show clearly, in the embryos 
treated with calcium pantothenate alone and with 
thyroxine alone, a major, marked, differentiation of 
organie tissues, particularly evident in liver, nervous 
system, glandular stomach and cartilages. This 
increase in tissue differentiation is also very clear, 
and may be more marked, in the embryos treated 
with calcium pantothenate together with thyroxine. 

In the light of these experimental results, it is 
possible to state: (a) that the pantothenic acid 
pantothenate) and thyroxine mutually 


show 


(caleium 
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increase, if injected together, their 
separate effects on organic tissue 
differentiation of developing chick 
en embryos; (6) that pantothenic 
acid prevents the well-known reduc 
tion of body-weight produced hy 
thyroxine in chicken embryos ; 
(c) on the other hand, thyroxine 
enhances the in body 
weight produced by calcium panto 
thenate when that substance 
injected alone. 

The effects nay be 
explained by the marked influence 
that pantothenic acid exerts on the 
intermediate metabolism, and par 
ticularly on protein synthesis, as a 
constituent of co-enzyme A, 
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Experimental Pre-Thrombotic State of an 
Organism resulting from the Dysfunction of 
the Physiological Anticoagulating System 
induced by an Atherogenic Diet 
WE have already shown'-* the existence in the 
animal organism of a reflex-humoral protective system) 
which prevents the coagulation of blood circulating 
in the vascular system. In connexion with these 
results we became interested in the work of Wil 
gram’.* as well as in that of Thomas and Hartroft® 
These authors have observed spontaneous myo 
cardial infarctions in rats kept for several months 
on a diet enriched with fat and cholesterol. We 
supposed the diet indicated to produce a negative 
influence on the functional condition of the physio 
logical anticoagulating system, due to which fact a 
pre-thrombotic state is seen to arise in the anima) 

organism. 

To verify this supposition, 100 adult male rats 
were transferred from a natural diet to that of 
Wilgram?.*, supplemented with vitamin E in the form 
of an oily preparation from natural sources. Rats 
of the same age receiving a natural laboratory dict 
The funetional state of the anti 
coagulating in and control rats 
checked at various experimental staves by injecting 
thrombin (preparation 


served as control. 


system test Wits 


or thromboplastin solution 
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from the rat brain) into the jugular vein. The experi 
vent proved that the fat-cholesterol diet began to 
produce a negative effect on the functional state of the 
anticoagulating system 14-2 months after its applica 
tion, and in five and more months it blocked the 
vetivity of that system. Intravenous administration 
of moderate thrombin doses to such test animals 
causes their immediate death following intravascular 


clotting, in contrast with the contro] remaining alive 


ifter the same thrombin doses injected intravenously 
Fable 1). In all rats fed the experimental diet for 
tive and more months the following changes were 
established : a rise in the concentration of tibrinogen 
exp., 433 mgm. per cent ; control, 312 mgm. pet 
cent), a decrease of the blood fibrinolytie activity 
exp. 7-5 per cent ; control, 48-0 per cent), a sharp 
inerease of the blood plasma tolerance to heparin 
exp., 2 min. 25 see.—6 min. 28 see. ; control, 7 min. 
{1 sec.—22 min. 48 sec.), and a ten-fold increase of the 
total cholesterol content in the blood (exp., 943 
mgm. per cent ; control, 95 mgm. per cent). It 
seorns that a combination of the first three symptoms 
may be used to diagnose a pre-thrombotic state of 


the organism 


Table 1 DEPRESSION OF THE FUNCTION oF THE PaystoLoatcal 
ANTICOAGULATING SYSTEM IN ANIMALS KEPT ON A PROLONGED 
(AVERAGE RESULTS) 
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As a prophylactic agaist the formation of thrombi 
in test animals in a pre-thrombotic state a soybean 
trypsin inhibitor was used, as suggested by the 
results previously obtained!®. The inhibitor prepara 
tion was isolated according to Kiinitz’s method! 

According to the results in Table 2 the trypsin 
inhibitor injected intravenously 5 min. before the 
thromboplastin injection has shown a good prophy 
lactic action against thrombus formation 


Table PROTECTIVE ACTION OF TRYPSIN INHIBITOR AGAINST THE 
FORMATION OF THROMBT IN THE CASE OF INTRAVASCULAR INJECTIONS 
oF LETHAL T(ROMBOPLASTIN Doses INTO Ra KEPT ON A FAT 
CHoORRSTEROL TET 5 MontTus (AVERAGE RESULTS) 
Dose of 5 per No. of animals 
cent trypsin Dose of Average } 
inhibitor solu thrombo enimial | Total in Died of 
tion ntrs plastin | weight experi Sur thror 
venously (mil.) mil.) (gm.) ment | vive bos 
Experiment (a fatty diet 
14 Jet 10 
Control (a fatty diet 
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The experimental results obtained by us indicat 
that the development of the myocardial infaretion 
in rats fed the atherogenic diet of Wilgram?’.* and of 
Thomas and Hartroft® is connected with the appear 
ance in the test animal of a pre-thrombotic stat 
resulting from a depre ssion of the funetion of the 
physiological anticoagulating system 
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Haptoglobin and Transferrin Types in the 

Kuru Region of Australian New Guinea 

INURU is a rapidly progressive and fatal neurologica | 
disease found to occur with high frequency among the 
Fore natives in the Eastern Highlands of New 
Guinea. Their tribal area, of several hundred square 
miles, is ina remote and rugged part of the highland- 
which has only recently become accessible to Euro 
peans. Between 20,000 and 30,000 people live in the 
area affected and, of these, about | per cent is afflicted 
with the disease at any one time. Altogether kuru 
nr sponsible for more than half the deaths of Fore 
fernales and about 10 per cent of males. Extensive 
studies have as yet failed to reveal evidence of any 
environmental or nutritional factor involved in the 
production of kuru! The possibility of the Fore 
people having a genetical predisposition to kuru was 
first mentioned in 19572. Shortly afterwards, when a 
preliminary genetical study had been made, distine 
tive family patterns were found®', and it was then 
suggested not only that the disease had an important 
familial component but also that this was quite 
possibly based on a single gene locus. The genetical 
hypothesis, advanced tentatively, was that kuru is 
under the control of autosomal alleles Au and ky 
such that in females the homozygotes AuAu and 
heterozygotes Auvku are early- and late-onset victims, 
respectively, while in males the homozygotes 
Kuku are kuru victims but the heterozygotes are 
clinically normal. There are obvious weaknesses in 
basing inferences on genealogical data obtained from 
such primitive people through pidgin-English-speak 
ing native interpreters. At the present time, however. 
this is the only way in which such material can be 
obtained. Nevertheless, it must be noted that the 
venealogical data gathered from many different 
parts of the affected region in extensive field studies 
during the past two vears all exhibit essentially the 
same distinctive family patterns®. 
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A puzzling observation has been Curtain’s® reported 
association of kuru with the haptoglobin gene Hp’. 
Using starch-gel electrophoresis, he found that the 
frequency of the Hp* gene in 54 kuru patients was 61 
per cent as against only 36 per cent in 62 ‘normal’ 
Fore individuals. Because this statistically significant 
difference seemed hard to reconcile with the genetical 
interpretation for kuru, an independent test for this 
association has been carried out. Blood samples were 
obtained by venepuncture from kuru patients and 
also from healthy Fore natives who were the parents 
of young female and male victims of kuru. Such 
parents, though not having any of the clinical 
symptoms of kuru, would be genetic carriers of the 
disease according to the above hypothesis. The 
samples were collected into Bayer venules and flown 
to Australia in ice-cold flasks. Haptoglobin typing 
of the sera was carried out in Perth using the vertical 
method of starch-gel electrophoresis as described by 
Smithies’. The obtained are shown in 
Table 1. 


results 


Table 1.) HAPTOGLOBIN GROUP FREQUENCIES 


No Haptoglobin group Gene frequency 
tested i—} 1-2 2-2 Hp 


Kurn patients 
Others 


47 One O-34 


“Total 


The chief point which emerges from the present 
work is that there is no indication of any difference 
between the frequencies of the haptoglobin types in 
kuru patients and in those other Fore natives chosen 
for comparison. Furthermore, the frequencies of the 
Hp and Hp* genes in both these groups are very 
similar to those reported by Curtain, not for his kuru 
patients, but for his control group of ‘normal’ indi- 
viduals. 

Several points of interest arise when the present 
results are compared with those reported for other 
populations. In this material, there is no Hp 0-0 
individual nor is there anyone of the modified Hp 
2-1 phenotype. These two types, which seem to be 
common in African Negroes’, are rare in Europeans 
and in Japanese*, Indian, Chinese and Malayan 
samples'®". Neither type has been found in 89 
Australian aborigines from South Australia, and there 
was only one 0-0 in a sample of 131 aborigines from 
the Western Desert (unpublished observations). 
The high frequency of the #/p' gene in this material 
is of interest. It is slightly higher than the frequency 
of 0-63 which has been reported for Micronesians 
of the Marshall Islands!', and it is close to the highest 
value yet reported, namely, 0-72 for African Negroes. 
These values are much higher than in any of the series 
of South East Asian peoples so far tested'®, and they 
are in marked contrast to the low value of about 
0-13 for the Hp' gene frequency found in Australian 
aborigines from South and West Australia —although 
a frequency of 0-64 for Hp' has been reported by 
Budtz-Olsen'* for 100 aborigines from Central 
Australia, based on determinations using electro- 
phoresis on paper. 

The frequencies of the transferrin differences, 
typed simultaneously with the haptoglobins during 
starch-gel electrophoresis, are shown in Table 2. 
It is of interest that the frequency of the 77D, 
variant is the highest that has yet been reported, in 
published work, for any population. However, recent 
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TRANSFERRIN GROUP FREQUENCIES 


No. Transferrin group Gene frequency 
tested cp }D, 


0-08 
o14 


Kuru patients 45 39 5 1 


Others 26 l | 


Total 


unpublished work in our laboratories indicates that 
it has an even higher frequency in Australian abori 
vines and that it is common also in the Veddahs of 
Ceylon. 

For both the haptoglobin and transferrin types, the 
observed genotypic frequencies shown in Tables 1 
and 2 are in close agreement with those expeeted 
with random mating. 

We are indebted to the Administration of Papua 
and New Guinea, the Rockefeller Foundation and the 
University of Adelaide for financial assistance in 
connexion with this work. 

J. H. 
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Hemoglobin E in Egypt 


HA2:MOGLOBLN FE is generally thought to occur exqlus 
ively among people of Mongoloid origin ; the greatest 
incidence being in the Burmese', Siamese*?, Cambo 
dians*, Indonesianst and Malayans®. The occurrence 
of hemoglobin E in other peoples, for example, the 
Eti-Turks, an Arabic-speaking group living in 
southern Turkey*, is usually accompanied by definite 
historie or familial ties with the South Eastern Asian. 
The discovery of hemoglobin E in Egypt among a 
family which, so far as could be determined, has no 
direct relationship to the Asiatic (Mongoloid) is now 
reported. 

The propositus was a 34-year-old male. The faces 
of the subject and two of his brothers and a niece 
who were seen are not those of the typical Arab. They 
represent, however, the features encountered among 
average Egyptians. Histories taken from the parents 
of the propositus revealed that the family had 
resided in the Nile Valley (delta) for many generations 
and had always gained a living as agricultural workers 
(fellaheen). 
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Vothe 
Prog t 
Hrothe 
Fig Photouwt fan unstained st h-wel slab after elects 
phoresis of hu j f in ! f a family having th 
hemoglobin E trait Electrophor it 7 V. per em. for 16 hr 
Non-continuous buffer svstem (frix-maleate, 0-07 M, pH &-7, for 
1 mixing borate, O 3 .M. pH &-7, for bridge solution 


Iwelve members of the family were examined 
Nine were ce tected by starch vel electrophoresis to 
be hemoglobin heterozygotes Consistent with 
previously reported results*, we found no hiematologi 
cal or radiographical evidence of hemolytic anzemua 
\ photograph of a starch-gel slab in which the 
hwemolysates of the propositus, his mother, wife, child 


and brother were submitted to eleetrophoresis 1s 
shown in Fig. 1. Of the family members studied, only 
the Wile of the propositus a second cousin on the 
maternal side), her brother and a daughter were free 
of hemoglobin The concentration of the abnormal 
pigment was greater than 29 per cent in all cases. 

it is interesting to speculate on the origin of 
hemoglobin E in Egypt. 

(lL) Origin by mutation Although it is difficult to 
establish unequivocally, the probability of gene 
mutation must be considered im distal occurrences of 
abnormal hemoglobins. In this instance, we have 
demonstrated hemoglobin E in persons who reside at 
great distances from its assumed focus and who are 
considered of a different race 

(2) Origin as a new han oglobin, Hremoglobm in 
the Asiatic and that reported here might arise from 
independent genetic mechanisms. Although standard 
identification tests did not vary from previously 
published results, we were able to derive some 


differences in migration-rates between hemoglobm 
E and A,, when the two were subjected to starch-gel 
electrophoresis in the second dimension. This is being 
tudied further 
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3) Origen by racial ties with Monqgoloids. This 
need scarcely be considered in the light of known 
anthropological differences between the two groups. 
(4) Penetration of hamoglobin E gene This is the 
most attractive possibility, provided gene mutation 
is not the prime factor. It is indeed reasonable to 
harmonize the presence of hemoglobin E in peoph 
of the Middle East with its existence among the 
Mongoloids of south Asia It is in these areas and 
among these people that Islam was established in 
the Far East. Brumpt ef a/.* direct attention to the 
fact that in Cambodia there was something more 
than a coincidental increase of hemoglobin EF among 
natives of the Muslim faith. Another factor. of 
course, would be the Mongol invasions of the Middl 
East in A.p. 1258. Their attack extended as far as the 
eastern border of Simai. They dominated the area 
of Syria and Lraq for decades. Most probably it was 
during one of these historical events that the gene 
of hemoglobin E passed into the family we have 
examined 
The opinions or assertions Contained herem are the 
private ones of the authors and are not to be con 
strued as official or reflecting the views of the Navy 
Department or the U.S. naval service at large. 
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PATHOLOGY 


Immunological Cross-Reactions between 
Salk ‘Altered’ Monkey Heart Cells and 
Ehrlich Ascites Carcinoma Cells 


REcENT work! has shown that the metabolism ot 
Ehrlich ascites carcinoma cells (EA cells) can be 
inhibited by small quantities of specific antiserur 
in the presence of complement. We have now 
observed that antisera prepared against the Salk 
altered’ monkey heart cells (MHS cells)? show 
activity not only against the homologous cells, but 
also against Ehrlich ascites carcinoma cells and HeLa 
cells ais well. 

Antisera were prepared in rabbits as described in a 
previous communication’. The sera were lyophilized 
immediately after preparation and used without 
inactivation, unless otherwise specified. The methods 
of ineubation and analysis were identical to thos 


deseribed prey iously! 
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EFFECT OF ANTISERA ON DIFFERENT CELL LINES 


DIFFERENT SOURCES OF COMPLEME) 
EY HRA! CELL ANTISERUM AND 
ITES CakcINoMA CELLS 


were as tollows: 
earried out im Krebs-Ringer 
(Table s and 3) j Ds 


of the 
were 


Conditions 
The 
bicarbonate m« 
Ringer pl 
conditions tor 1 

lhe constituents per To omal 


eX periments 
ncubations 


rol 
aerobu 


wsphate medium 


re applicable 
me 


ail 
{ 


ell suspensic 
f the 


a) uptake 


The 


eounts main 


results are ¢ A PTessc d as follow = 


mgm. drv weight of cells: mecorpora 
tion: protem 
The results presented in Table 1 
Salk ‘altered’ monkey heart cell antiserum marked! 
affects the uptake and meorporation of glycine-1-'" 
by the Ehrlich aseites carcinoma cells and HeLa cells 
by the Salk 


ascites: carcinoma 


counts mun. mg 


how that. while 


altered’ monkey heart cells, the 
Ehrlich cell KAAS) is 
much less effective against the heterologous cells. 
We have also observed, as indicated in the previous 
report', that the re ition is depence nt on the presence 
of complement Inactivation of the antiserum at 
oe | for 30> min loss of inhibitory 


as well a 
antiserum 


brings about 
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The conventional source of complement , 
restores little of the 
fresh rabbit serum is 
much more unheated (lyophilized) 
antiserum is always the effective inhibitor 
Table 2 shows the results of a typical experiment 
illustrating this phenomenon 
known from 
unpublished results) that 
earecimoma cells and the 
there is a ratio of cell to antiserum at which maxima! 


namely, 
inhibitory 


guinea pig serum, 
activits Normal 
effeetive, but 


most 


was previous exXperimennts 


Ehrlich 


antiserum 


Since it 
with the ascite 


homologous 


inhibitory activity is observed, the effects of changing 
with the Salk ‘altered 


cells were considered. 


the cell antiserum ratio 
heart 


results im Table 3 indicate that 


monkey 
The 


observed at 


the inhibition 
a given concentration of serum is muct 
vreater when few cells are used. 

Recently, Defendi and Colter? observed immuno 
logical between different cell lines 
Our results, using different techniques, indicate that 
Ehrlich 
carcinoma cells, Salk ‘altered’ monkey heart cells, 
and HeLa cells; thus the Salk 
‘altered’ monkey heart cells also inhibit the metabolic 
of the Ehrlich ascites carcinoma cells and 
HeLa cells. However. against Ehrlich 
ascites carcmoma affect the Salk 
‘altered’ monkey heart cells to the same extent. 
required using 


cross-react rons 


such cross-reactions exist between ascites 


antisera against 
antiserum 
cells does not 
Further CTOSS 
absorption techniques to decide which cell fractions 


experiments are 


are responsible for this phenomenon, 

We are indebted to the Connaught Medical Research 
Laboratories, Toronto, for having the Salk 
altered’ monkey heart available to us. This 
work was supported by a grant from the National 
Cancer Institute of Canada and the National Research 
We are grateful for the help and 
Profs. J. H. Quastel and 
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Inhibition of Experimental Cirrhosis by 
Carbon Tetrachloride following Treatment 
with Aminoacetonitrile 
EXPERIMENTS on lathyrogenic compounds have 
exert a delaying action on collagen 
which they act is 


they 
The mechanism by 


-hown that 
formation! 
still unknown 
Owing to the 
and in view of their possible pharmacological implica 
tions in those pathological conditions where the new 


biological interest of these findings, 


formation of collagen is the fundamental lesion or a 
most important component of the pathological pieture, 
the present experiments were carried out in order to 
study the (AAN), one 


of the lathyrogenic agents, on experimental cirrhosis 


action of armminoacetonitrile 


by earbon tetrachloride 


Cel Addition niin, min. min 
(antisera) dry weight protein) 
EAAS 1,320 
Nil 140 4 
BA WHSAS 140 fin 
BAAS 176 
Hel HAAS 147 ag 
Glveine Voat45 ey Aerobie inceubat 1} 
Krebs-Ringer phosphats Gas phase, oxygen, 
LK ‘ALTERE Mon EHELICH 
\ 
Addition Uptak 
y min. irv weight 
Normal fresh guinea pig 
= pig serum 1 
: 
4 
Fable EFFECT OF THE ALTERATION OF THE CELL-SkRUM Ratio 
& MHS cell l it ptake 
mam. dr IHSAS per cent per cent 
ie weigh nhibitios hibition 4 
Conditions as in Table 1 
ve 
19 
Defendi, V.. and Colter, J. J nst., 28, 411 (1950 
10 
m 0-5 ml 
rhe dry w cell suspension was 4-0 mg unl therw 
dicated 
et 
4 
i= 
- re 
{| 


A 
B 
( 
Fig. 1 4, Rat liver after 60 days of treatment with carbon 


tetrachloride; #, rat liver after 60 days of carbon tetrachlorid 
and 53 days of AAN treatment; (, normal rat liver. Van Gieson 
staining. (* ¢. 31) 


100 female rats weighing 150-200 gm. were used 
Cirrhogenic treatment was given daily by inhalation, 
all the animals simultaneously breathing the same 
atmosphere with carbon tetrachloride vapour. 

The cages contaming the animals were put imto a 
box where carbon tetrachloride was allowed to fall in 
drops on the plate of an electric oven unt il the vapour 
reached an approximate concentration of 50) gm 
per m.*. The dropping velocity was regulated so that 
this concentration of carbon tetrachloride vapours 
was attained after 7-8 min. Immediately after, the 
cages were removed from the box. 

After the first woek’s treatment with carbon tetra 
chloride the rats were divided into two groups of 
equal number. One group was treated daily, in 
addition to carbon tetrachloride, with a subcutaneous 
injection of 20 mgm. aminoacetonitrile hydrosulphate 
dissolved in 0-2 ml. water and neutralized with 
sodium hydroxide. The other group, used as control, 
continued to receive daily treatment with carbon 
tetrachloride. After one month, at varied intervals, 
an equal number of animals from the two groups 
were killed and liver sections were histologically 
examined, having been stained with Van Gieson. 
Azan Mallory, hematoxylin and eosin. After two 
months the experiment was ended by killing all the 
surviving animals. 

Both in the group treated with carbon tetrachloride 
and in that treated with carbon tetrachloride and 
AAN a high rate of mortality was observed, probably 
due to excessive amounts of the carbon tetrachloride 
used. Starting from the thirtieth day of treatment 
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with carbon tetrachloride, livers were examined 
histologically, when possible, also from animals 
which were found dead. 

Histological examination of the liver was carried 
out on a total of 25 animals treated with carbon 
tetrachloride and 24 animals treated with carbon 
tetrachloride and AAN. Between the thirtieth and 
fortieth days of carbon tetrachloride administration 
the newly formed connective tissue begins to be 
evident in the liver of animals treated with carbon 
tetrachloride alone, being detectable around the 
blood-vessels and in trabecule projecting among the 
lobules. From this moment the newly formed 
connective tissue is progressively increasing. After 
the sixtieth day’s treatment, the cirrhosis picture is 
well marked. Big connective trabecule# rich in 
fibroblasts and histiocytes surround the lobules, in 
which parenchymal cells show the typical severe 
alterations which follow carbon tetrachloride treat 
ment (Fig. 14). At this stage cirrhosis reveals itself 
macroscopically too, im that the liver acquires a 
clearly granular surface. On the contrary, in the 
liver of all the animals treated with carbon tetra- 
chloride and AAN, including those which had received 
carbon tetrachloride for 60 days, the formation of 
collagen is extremely reduced : in comparison with 
the normal liver (Fig. 1C) it is slightly imereased 
almost exclusively around the blood-vessels (Fig. 1B) 
Parenchymal cells are apparently normal. 

The number of fibroblasts and histiocytes is also 
vreatly reduced : this result does not agree with those 
of previous investigations' * in which the action of 
lathyrogenic agents on the development of connective 
tissue Was studied in different experimental conditions. 
It was then observed that lathyrogenic agents exert 
a delaying action on collayzen formation, but do not 
inhibit the multiplication of fibroblasts and_histio- 
cytes. The present observations would suggest that 
the inhibitory effect of AAN on hepatic fibrosis due to 
carbon tetrachloride is not only due to the already 
known specific inhibition of collagen formation, but 
also to an inhibition of fibroblast multiplication. 

Since the present observations do not exclude the 
possibility that AAN by some unknown interaction 
with carbon tetrachloride may prevent the latter 
substance from exerting its cirrhogenic activity. 
experiments are being made to ascertain whether 
it inhibits also fibroses of the same organ arising 
from other causes. 

L. Fiume 
G. 
Institute of General Pathology. 
University of Bologna, Italy. 
* Enzinger, F. M., and Warner, E. D., Lab. Tavest., 6, 251 (1957 
* Mielke, J. E., Lalich, J. J., and Angevine, D. M., Proc. Soe. Ex; 

Biol., 94, 673 (1957). 

Hurley, J. V., Storey, E., and Ham, K. N., Brit. J. Erp. Path., 39, 

119 (1958) 

‘ Hurley, J. V.. and Ham, K. N., Brit. J. Exp. Path., 4, 216 (1959). 


ANATOMY 


Continuous Regeneration of the Dentinal 
Nerve-Endings 

IN recent years several investigators have reported 
that nerve fibres have been observed growing from 
the dental pulp into the so-called predentine'’. 
These authors all dealt with human dentine 
I published® last year an account of work showing 
the presence of unmyelinated nerve fibres in the 
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The Economy of 
“QUICKFIT” Flasks 


The design of ‘‘Quickfit’’ flasks is as simple as it is 
utilitarian. That makes for both economy and versatility in 
laboratory application. The wall thicknesses are chosen 


to give the best possible balance between thermal and 


‘SHIOM ‘OW Z 


mechanical strength. Being made from low expansion 
borosilicate glass*, they thus give the best all-round laboratory service. 
‘*Quickfit’’ flasks are available in three neck lengths. 
The expense of multi-neck flasks is avoided 
by the use of a comprehensive range 


of ‘‘Quickfit’’ multiple adaptors. 


*Expansion coefficient 3.3 x 10-*/° C between 20° C and 400° C 


‘INOLS 3° 


Stone 481 


ise 
“aR 
: 
ak ig 
| 
al 
>: 
|. 
L 
P 
bs 
° 
N 


AMPLIFIERS 


for use with 
Oven Units Glass Units 


NATURE 


january 7, 1961 


DETECTORS 


Normal Argon Micro Argon 


Electron Capture E'ectron Mobility 


with metal columns Preparative Units 


Cabinet Units Recorders 


Integrators Sampling Devices 


Syringes 


NEW DISCOVERIES 


The latest improvements and 
discoveries of research and develop- 
ment can readily be incorporated 
into this flexible system of Gas 
Chromatography. The apparatus 
is designed by Ges Chromo- 
tography for Gas 

Chromatography 


Telephone: Maidenhead 2000 


Flame lonisation Katharometers 
Cross Section Helium lonisation 
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dentine 
fibres 


the tubules of the 


occurrence of these 


predentine and also 
of the rat. The rat 
dentine is very irregular, and seemingly certain spots 
are preferred. The distribution of the sensory nerves 
in the higher mammals is very similar, with the 
exception, of course, that the pulp innervation of the 
growing incisor’, and other continu 
ously growing teeth® of rodents follows a 
different, pattern. IT have examined freshly extracted 
voung human teeth nerve 
tibre in the dentine by the slightly modified method 
deseribed Romanes* using frozen sections. I 
found, in agreement with Weddell and Zander*. 
that pH and length of time in the different fluids are 
of importance. 

In some preparations I could clearly observe and 
in the 
predentine, and also in some specimens the presence 
of a widely distributed nerve net in the predentine 
The nerve fibre cannot be followed regularly in the 
calcified dentine by the of or 
Holmes ; apparently this is possible only in very rare 
I could follow 
fibres for a short wav at the border of the 
they indistinet It 

calcified dentine there ar 
incorporated nerve rarely 
guished with There is a 
possibility also that they become ealcified and ceas: 


continuously 
quite 


also, demonstrating the 


by 


confirm the presence of nerve fibres, mostly 


methods {omanes 


imstances, as m the case of Powers 
some Trherve 
dent ine, 


seems to me that 


where hecome 
im the 


fibre 


calcified 


which are distin 


our present techniques. 
to funetion as rece ptors 

The dentine of higher develop: 
during the so-called funetional period of the tooth 
also; the becomes thicker and the pulp 
chamber narrower. The of the dentine 
calcitied, although the newly 
developed ground substance— is for a while unealeci 
fied. This mechanism goes on until the formative 
power of the odontoblasts is exhausted. On the outer 
border of the uncalcified dentine, calcification goes on 

spreading mostly in a spherical arrangement—and 
on its inner border new collagen ground substance is 
laid down. 

I found that in the crown-pulp of human teeth the 
distribution of the unmyelinated nerve fibres in the 


mammals 


dent ine 
wreater part 


becomes 


uncaleitied dentine or predentine shows a more or 
less regular paitern. 1 believe that 
fibres come to a ‘stop’ on or near the inner border 
of the unealcified dentine and develop there a ‘varix’ 
sometimes (Fig. 1) and then, 
perhaps by active ingrowth, produce the nerve net 
mentioned above in the unealcified dentine. This 
nerve net to have often three or more 


some of these 
of considerable 


seems two, 


| 
Predentine, cross-section, showing a 


Left upper second premolar, 
820 


Fig. 1. i ‘varix’ with three 
nerve fibres originating from it. 
girl, l4-years old, 
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1 incisor of a 
of dental 


Fig. 3. Caleified dentine from secon 
Ix 12 years old longitudina 


tubuli with nerve fibres j 


strips 


net can also 
be found on the on the imner 
border itself. the different 
layers may be very numerous and of very different 
kinds. Some of the nerve fibres can be followed in 
the dentinal tubules, where they proceed with the 
odontoblast ie process in the distal direction. Most 
of the fibrils are dotted or beaded at regular intervals 
in the uncaleified dentine as well as in the dentinal 
tubules (Fig. 3), and are, as in the case of the ealeified 
dentine, only in this way discernible the 
nerve fibres themselves become very thin. 

All this—and the fact that ‘varices’ can be found at 
different layers in my opinion, 
the following conclusion. The peripheral part of the 
unmyelinated nerve fibre is, at partly, in a 
state of continuous regeneration, that Is, development. 
(Peripheral regeneration of the common 
experience and is known also in newly formed tissues 
in the region of the teeth? in the case of injuries but 
not on a physiological basis.) It may be that the 
functioning recipient parts of the nerve fibre are the 
dotted ones, in the odontoblastic area, in the uncalei- 
fied dentine and in the dentinal tubules. With the 
centripetal calcifying of the dentine matrix, the nerve 
fibre of the predentine becomes incorporated in the 
calcified part and ceases to function ; there develops 
eventually from the same fibril a branch at a lower 
level; perhaps repeatedly. If such a fibril is ex 
hausted, then a new one grows in the uncaleified 
dentine, building a varix at the termination of the 
pulp. The varix hecomes in this way itself involved 


of the nerve 
laver, that is, 
between 


layers (Fig parts 
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the developing ground substance. This explains 
why ‘varices’ can be found deep in the unealcified 
clentine. 

It seems highly likely that the mechanism briefly 
described here is not restricted to dentine, but is a 
regular pattern of the different subcutaneous free 
receptors, at least in the mucosa and in the skin. 

A more detailed report of this work will be published 
elsewhere 

D. Hatrryasy 
Dental and Oral Department, 
University Medical School, 
Szeged. 
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Promotion of Cucumber Hypocoty! Growth 
by Two New Gibberellins 


Wittwer and Bukovac' and Lockhart and Deal 
have recently shown that gibberellin A,, though less 
active than gibberellin A, or gibberellic acid in most 
bioassay systems'*.*, is far more active than A, o1 
gibberellic acid in promoting the growth of cucumber 
We have found that two recent ls discovered 


stems. 

gibberellins, A, and A,, both produced by Gibherella 

fujikuro®®*, also show specifically high activity in 

promotion of cucumber hypocotyl growth. 
Cucumber seeds were germinated on moist filter 


paper at 25° C. in darkness. After 48 hr. the seed-coat 
was removed from germinated seeds and they were 
transplanted in dishes of 1 per cent water agar. The 
gibberellin was applied in 2-ul. drops of ethanol to 
After 2 (Table 1) or 3 (Table 2) days 
growth at 25° C. in diffuse white light, the lengths of 
the hypocotyls The results of 
experiments with two varieties of cucumber, in which 
gibberellins A, and A; and gibberellic acid were 
compared, are presented in Table 1. It will be seen 
that both A, and Ais are considerably more effeetiv e 
than gibberellic acid in promoting hypocotyl growth. 
We have found that gibberellin A, is of the same order 
of activity as gibberellic acid in promotion of lettuce 


the cotyledons 
5 


were measured. 


hypocotyl growth, but less active than gibberellic acid 
in promotion of pea stem extension. 

CGibberellin A, is much less active than gibberellic 
acid in promotion of pea stem or lettuce hypocoty! 
growth ; with both plants a dose of 10 ugm. A, is 


required to give an effect comparable to that of 
0 


l ugm. gibberellic acid. Nevertheless, A, is much 


Dose Long Green ridge cucumber 
(ngm./plant) Gibberellie acid 
15:7 we 1-4 
10 17-5 1 15 
5-0 21-2 1-9 
Untreated controls 16°3 10 
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Table 
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Perfection ridge 
cucumber 


Long Green rifige 


Dose cucumber 
(ugm./plant) Gibberellic tribberellie 
acid 1, acid i, 
O-2 27-2409 41:341°1 4200 42°1410 
1 w5+0-8 500412 S1-141°3 
50 40-8210 55-8214 53-0415 
Untreated 
control 25 3 +07 26-0 


more active than gibberellic acid in promotion of 
cucumber hypocotyl! growth (Table 2). In other 
experiments we have confirmed the observation of 
Wittwer and Bukovac! that gibberellin A, is of the 
same order of activity as gibberellic acid on cucumbers 


It is perhaps significant that gibberellins A, 
(l; R H, R OH), A, (IT; R H, R’ = OH) 
and A, (I: R R H) have one structural 
feature in common that distinguishes them from 
A, i; B R’ OH) and gibberellic acid (IL; 
R=R OH), namely, the absence of a hydroxy! 


vroup at position 7. 


Gye R 
R R 
CH, CH, 
Me Me 


We hope shortly to compare these gibberellins im 

A, has bee n shown to 

indebted to Dr. B. E 

A,, A, and A,. 

P. W. Brian 

H. G. HeMMING 

Imperial Chemical Industries, Ltd., 
Akers Research Laboratories, 

Welwyn, Hertfordshire 
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have specific activity’. We are 
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Effect of High-Temperature 
Pre-Treatment on the Germination of 
Oil Palm Seed 


Ir has been known for more than forty years that 
a high temperature is essential for the germination of 
oil palm seed', and on a commercial scale seed is 
germinated in sand beds exposed to the Sun, im 
fermentation pits or in artificially heated germimators. 


SE.) 


Perfection ridge cucumber 


1, Gibberellie acid ‘ 1, 
15 15:4 40-8 25-7 1-2 304415 
1:7 19-5414 30-1 13 350415 
1-3 18-2 | 28-5 1-4 34°54 1-6 
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The optimum temperature for the germination of 
kernels was shown by Hussey? to lie between 33 and 
40° C., and a temperature cf 39-5 C. has been success 
fully adopted for germinating seed in a specially 
designed germinator' 

It has also been shown? that an 80-day period of 
high temperature 1s sufficient for the germination of 
fresh seed ; periods longer than this have no signi 
cant effect on the percentage germimation obtained. 
When the ambient temperature 
(about 27° C.) treatment, the rate of 
rapid, SU per cent 
8 days, and 
lf, however, 
the heat 
yermimat ion, 


kept at 
heat 


seal is 
after 
germination is characteristically 
being obtained im 
“nination within 15 days. 
during 
for 
temperature Is 
take up to 


germination about 


complete 
the 
treatment 18 
the rate of 
lower and complet: 


content of the seed 
the optimum 


germination at ambient 


moisture 
below 
6 weeks 

In a recent experiment four 600-1! jars covered 
with 0-002 in. polythene sheet 
dura (thick-shelled) seed were kept 
39-5° C. at each of the four moisture contents shown 
in Table 1. The first of these was achieved by over 
watering and maintaining a }-in. laver of water at the 
In treatments 2 and 3 the seeds 


containing 50 
for sO days at 


and 


bottom of the jar. 
were examined three times a week and watered when 
being estimated 
seeds were dried 


necessary, the moisture content 
visually, while in treatment $ the 
at the start of the expernnent and received no water 
the heat The moisture content 
seed in treatment 2 was the for 
After 80 days all jars were brought to 
In two jars from each treat 
5 days, then dried 


during treatment 
of the 
bom. 
ambient temperature 
ment the seeds were spaked for 
slightly to the optimum moisture content, and in the 


The 


rom per enfaves obtained, toyether with the 


opt 


remaining two the seeds were left unchanged. 


moisture contents determined from samples taken 
after the heat treatment, are shown in Table 1 


FouR BATCHES OF SEED 


Table 1. GERMINATION OBTAINED FROM 
4 aT A RANGE OF CONSTANT 


GIVEN 80 DAYS HEAT TREATMENT AT 

MoOIrTcRE CONTENTS HALF THE SEED IN Each BaTcH WAS THES 

BROUGHT TO OPTIMUM MOISTURE CONTENT FOR GERMINATION AN 
HALF WAS LEFT UNCHANGED 


Geermit 
cent 
Original 


per ct 


minal 


It will be seen that excellent germination may be 
obtained from heat-treated air-dry seed afterwards 
cooled at optimum moisture content, although 
following cooling there is a time lag before germina 
tion starts which accounts tor the differences in rates 
of germination shown for batches 2, 3 and 4 in Tablk 
1. In large-scale germination of seed, thrice-weekly 
examination of seed for watering during the heat 
treatment period is rendered unnecessary, and, more 
important, the risk of over-watering, which is more 
dangerous to the yermination than under 
watering, is eliminated. 

This high-temperature 
pretreatment which corresponds to the well-known 


final 


seed, a 


requirement of 
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low-temperature stratification of seed of temperate 


plants, is remarkable in that it can be satisfied at a 
low seed moisture content. 

gion such as Southern Nigeria with a severe 
season, a high-temperature require 


ensuring vermis 


In are 
3-4 month dry 
ment has an obvious survival value, 


tion when water becomes available for yrowth 


This work is continuing and will be re ported in filles 
detail in the Institute's Journal 


\ . 


West African Institute for Oil Palm Re search, 
Near Benin City, 
Nigeria 
E., “Dt Ipalme’’ (Berlin, 


and Fiekendey 
inn, Bot., 22 
Afr. Inst 
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76 (1950). 


3, 83 (1050) 


Oi Palm Res., 3 


Effect of Temperature Fluctuations on 
Flowering in Salvia splendens 

experiments that 

of day 


Deon 
night 


have 


IN the majority of 
and 


earried out on the interaction 
temperature on plant vrowth, a certain day tempera 
ture is selected and this is compared with varying 
night temperatures or vice versa. From the results 
of such experiments! ? the explanation offered for 
any particular combination of temperature treat 

ments proving more favourable for the development 
of the plant usually rests on the hypothesis that one 
or more of the processes susceptible to temperatin 

change, for example, photosynthests, respiration or 
translocation, is furthered or hindered during night 
or day Therefore, depending on the suitability of the 
temperature combination with the period of lamin 

tion, the growth of the plant is similarly furthered or 
hindered. 

In experiments carried out im the phytotron of the 
University of Liége* using a long-day flowering 
variety of Salvia sple ndens Sello it was found possible 
to produce the same response in the growth and 
flowering of the plant through 
of day and night temperatures that were the opposite 


using combinations 


of one another. 

Salvias were yrown at 
day and night temperature constant In both cases 
Plants were also grown in long days with the tempera 
ture kept at 20°C. by day and 27° C. by night, and 
viee versa. The changes temperature 
controlled by thermostatic clocks, thus avoiding the 
necessity of moving the plants abruptly from one 
temperature to another In all the temperature 
treatments the relative humidity was kept at 80 per 


20 and 27° keeping the 


were 


eent 

Table | compares the vrowth and flowering of the 
plants grown in 16-hr. under the different 
temperature conditions. 

It is seen that there is little difference in the time 
taken for the plants to flower or in the height of the 


days 


STATE OF DEVELOPMENT OF SALVIA PLAN1 

SROWN IN 16-HR. DAYS WHEN 50 PER CENT OF THE PLANTS IN EACH 

TREATMENT (150 PLANTS PER TREATMENT) HAVE JUST PRODUCED 
FIRST FLOWERING 


Table 1, COMPARISON OF 


27) C, dav | 27° C. day 
und night night 


ar 
2 
qi ke 
* Huss 
* Rees, A + for Oil Palm Res., 
: 
Days to 50 
seed Mai ontent pat nation at 
eee \ Actual moistu moisture moisture 
eontent content content after 
24 24-2 rf 23-5 
(optimum) 
By 
and und 
; 27 C. night | 20° C. night 
Avge in days 40 3 
Vegetative ng 
af 
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plants at flowering when the temperature is kept at 
20 or 27° C. constantly day and night. However, 
when the temperature is allowed to vary either 20° C 
by day with 27° C. by night or vice versa there is a 
retardation in the flowering of the plants. With 
both these temperature treatments the response is 
the same, the plants being both older and taller at 
flowering. 

Explanations based on such hypotheses as used by 
Went et al.'* are here of no avail, as opposite conditions 
produce in each case the same result. It can only be 
concluded that the alternation of temperature 
produces its effect without being correlated with 
either the period of illumination or darkness. 

I am indebted to Prof. R. Bouillenne for facilities 
in the phytotron, to Dr. C. Sironval for advice 
and to the Carnegie Trust for the Universities of 
Scotland for a scholarship 

R. M. M. Crawrorp 
Physiologisch-Chemisches Institut der Universitit, 
Freiburg im Breisgau, 
Germany. 
Bonillenne, R., and Bouillenne-Walrand, Arch. Inst. Bot. Li¢ge- 

20, 2 (1950) 

"Reber, B. H., and Struckmeyer, B. E., J. Agric. Res., 56, 633 
* Went, F. W., “Ann. Rev. Plant Physiol.”, 4, 347 (1953) 


Biochemical Classification of Yeasts 


Roberts and Thorne! disagree with my proposals? 
for improving the classification of yeasts, but them- 
selves suggest no way of overcoming the difficulties 
(which they acknowledge exist) in using the present 
system’. Instead, they emphasize the desirability 
of constructing a phylogenetic classification ; though 
this is obviously impracticable. 

I advocated developing a classification of yeasts 
based mainly, not, as they claim, “exclusively”, on the 
biochemistry of yeasts. Roberts and Thorne also imply 
that I hold the view that because morphological 
differences reflect chemical ones, morphology is neither 
interesting nor important. “This argument is a non 
sequitur and I did not put it forward 

It is strange that Roberts and Thorne object to 
the idea that the most important thing about yeasts 
is their biochemical activity. Chemical processes 
determine the role of yeasts in brewing, wine-making, 
baking, nutrition, spoiling foodstuffs and as patho- 
gens. Thus it is not surprising that of thirteen 
papers on yeast genetics published by Winge and 
Roberis' between 1948 and 1958, at least nine were 
concerned with biochemical characteristics. 

In the present lack of knowledge about the ancestral 
history of yeasts, it is self-deception to say that any 
classification of them is phylogenetic. The idea of 
chronology Is implicit Th phylogenetic classifica 
tion; and this has little meaning except in terms 
of the age of ancestral forms®. Kudriavzev’s* and 
Zsolt’s’ theories of evolutionary relationships are 
based on insufficient evidence ; and %Wickerham’s 
speculations’ on the phylogeny of the /H]ansenulae 
involve false assumptions®. Kudriavzev held that 
it Was necessary for his classification to be phylo- 
emetic Because of the difficulty in developing a 
phylogenetic theory for the asexual forms (p. 80), 
he did not publish any data on the species of non 
sporing yeasts, and this detracts enormously from 
the value of his book*. 

The Dutch classification of yeasts* is by far the 
most complete and therefore the most useful. As I 
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have pomted out before®”, it has, however, three 
major weaknesses. (1) Sporulation tests are given 
supreme importance. These involve a bewildering 
array of media (Phaff and Mrak"', list 18) and ex- 
tensive searching for spores. Moreover, since a 
negative result is equivocal, these tests are very 
unsatisfactory. (2) The morphological criteria used, 
are ill-defined and difficult to specify precisely. 
(3) The biochemical tests are excessively crude and 
hence uninformative. 

Roberts and Thorne do not say that these criticisms 
are invalid. Assuming their validity, it seems reason 
able to develop techniques for classifying yeasts in 
which: (a) there are no sporulation tests; (6) the 
morphological criteria are given greater precision ; 
(c) biochemical tests are designed to give more 
information. 

I do not suggest that studies of morphology or of 
sporulation should stop; but I do suggest that in 
classification biochemical criteria should be given 
more importance than at present. No embargo on 
evolutionary speculation has been proposed ; but 
there is no reason why such conjecture must be 
applied to yeast taxonomy. Perhaps it is worth 
noting van Niel’s striking volte-face although in 
1936 he held that bacterial classification had to be 
phylogenetic'’, ten vears later he wrote: “Bacterial 
taxonomy is far more similar to Linnaeus’s original 
system of the plants. . Both kinds of system are 
useful if they permit the rapid assignment of a 
specimen to a restricted group, but neither can lay 
claim to representing phylogenetic relationships”’, 
and in another passage: “It is not hereby implied 
that such systems are inferior to the ‘natural’ systems 
of the botanist and zoologist, but merely that they 
serve a different purpose, and are arbitrary’’!’. 


J. A. BARNETT 


Low Temperature Research Station, 
Cambridge. 
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Effects of Light and Optical Sensitization 
by Acridine-Orange on Living Bull 
Spermatozoa 
CONTINUATION of investigations on the effects of 
vital fluorochroming of bull spermatozoa’ with 
acridine-orange' has now confirmed the view that the 
observed adverse effects may be attributed to photo- 

dynamie action exerted by the fluorochrome. 
Bull semen was diluted with optically clear egg- 
yolk — citrate buffer, every sample being split into 
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Lies 


4 bull spermatozoa as a function 
acridine-orange 
without acridine-orange, kept in d 

have been taken as 100 per cent the 
values were 107 11 y/sec. 5) 


Relative mean veloc 
f time, with and without 


Fig. 1. 
Curve | Controls irkness 
initial mean velocities 
absolute 
Curve 2. Samples with acridine nge, kept in darkness. Initial 
velocity ¥2 per cent relative ) e initial mean velocity of the 
eontrols, as a result of the adverse effect of photosensitization 
during the measuring procedure. 
lines of (1) i (2) were calculated from data 
7 br. being shown here. The 
individual experime 


The regression 
extending to 30 hr 


Is without acridine-orang 

light. Initial mean velocity 

wridine-orange, kept under illur 

hg spectinens could be observe 1 visually 
under the microscope 


Samples with 


tf ne actively swimn 


four portions, to two of which acridine-orange in a 
tinal 50,000 added. The 
darkness samples were kept in a Dewar vessel with 
the isolated from direct contact 
with the ice by an air mantle. The samples used for 
irradiation (also isolated by an air mantle) were 
placed in a glass beaker with ice, separated from the 
light 220-V.. 200-W. lamp) 
by a cooling cylinder filled with water and ice. At 
regular intervals drops were taken from the test 
into the photo-eleectric equip 


coneentration of 1 was 


tubes being 


source (a incandescent 


and bro ivht 


tubes 
ment! 

With the samples kept in darkness, there was no 
statistical difference between the semen with acridine 
orange and the control with respect to the rate of 
decrease of velocity, and the rate of decrease of the 
number of spermatozoa moving normally ; however, 
the curves were shifted to a lower level. The amount 
of this constant differenee per ejaculate could be 
accounted for completely by the effect of optical 
sensitization by acridine-orange during the period of 
The mean rates of decrease of velocity 

0-18 (S.E.) u/see./hr. for the 
O-17 


measurement. 
with time 
controls and 0-56 


were 


u/see./hr. for the samples 


with acridine-orange. 
In the illuminated samples the mean velocity of 


spermatozoa with normal movement decreased 
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rapidly in comparison to the samples kept im darkness, 
the effect of addition of acridine-orange beimg most 
(Fig. 1) All bend towards the 

From an analysis of much more extensive 


striking curves 
abscissa. 
material on the rates of decrease of velocity under 
different conditions, if may be expected that all the 
curves will bend down to the abscissa if the period of 
taking measurements is sufficiently extended. The 
eurves can be described by the equation : 

ut.exp(ht) (1) 
where * is the mean velocity at an interval of time 
t after the beginning of the experiment when the mean 
velocity and & are constants determining 
slopes and bending points. If the numerical value of 
kt is small, (1) reduces to the straight-line equation : 


(2) 
obtained in experiments of short duration relative 
to the rate of decrease of velocity. 


Is Vos 


0 


t (HOURS) 


2 id 3 a 


2, Semi-logarithmic plots of numbers N per volume (in 
units) of bull spermatozoa moving normally, as a 
time, under illumination with white light 
ontrols without acridine-orange The upper 
es the curve obtained for the samples kept 
dark h the lower dotted line indicates the curve for 
samples with ridine-orange added kept under illumination. 
These dotted eurves may facilitate comparison 
graph : Samples with acridine-orange added. The 
line indicates the curve of the illuminated control 


irbitrary 
function of 


Lower dotted 


The number N per unit volume of spermatozoa 
moving normally has been found to decrease expon 
entially with time during the limited periods actually 
investigated®-*, according to: 

N 


N, exp kt) (3) 


relationship on a semi 
Whether this relationship 


is doubtful, since 


vielding a straight-line 
logarithmic plot (Fig. 2). 
would hold over an extended rang: 
according to (3) the 
would only become 
obviously 


number of moving specimens 


infinite time, which is 
impossible, the last specimen in reality 
becoming immotile at a very finite time indeed. 
With this restriction, the values of & and the half-life 


the four different condi- 


zero at 


periods obtamed for 


tions were: 
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Samples without fluorochrome, in the dark: & 
hr. ', ¢, 38 hr. 

Samples without fluorochrome, illuminated: 4 
0-078 hr. ¢, 8-8 hr. 

Samples with acridine-orange, in the dark : 
0-017 hr.-', t,, 40 hr. 

Samples with acridine-orange, illuminated: 4 
0-43 hr.-!, ¢,,, = 1-6 hr 

rhere is no significant difference in slope between 
the curves obtained for the samples with and without 
kept in darkness (/? > 0-90). The 
both curves differ significantly from a 
horizontal line (2? <— 0-001). 

The slope of the curve of the samples without 
acridine-orange, kept in darkness, differs significantly 
from that of the illuminated portions of the same 
samples (0-02 P < 0-05), ilumination 
the rate of reduction of the number of spermatozoa 

The slope of the curve of the Uluminated samples 
with acridine-orange is significantly steeper than that 
of the curves obtained for the samples kept im dark- 
(P — 0-001), and also than that of the curve 
obtained for the samples with acridine-orange kept 
im the dark. 

These results confirm that the number of normally 
diluted without the 


decreases faster 


acridine-orange 


slopes ot 


mecreasing 


Thess 


moving spermatozoa im seTnen 
midition of fluorochrome 
under the influence of illumination than in darkness, 
in agreement with previous findings by Norman and 
Goldberg’, results, however, do not allow 
further analysis of the relationship since evaluations 
were performed at two time intervals only. The ratio 
of the slope constants in these two conditions is 
obviously dependent. on the actual level of ilhiamina 
This is not the case with a comparison 


much 


AS) hase 


tion employed. 
between the constants for the slopes obtained for the 
same illuminated samples with and without acridine 
orange, since both are then exposed to the same light 
intensity Whereas in darkness acridine-orange 
(1: 50,000) did not have any demonstrable effect on 
the mean velocity and the number of normally moving 
sperms during a period of storage in a Dewar vessel 
with ice up to 30 hr., a big and deleterious effect in 
both respects occurs in the samples kept under 
this effeet is enhanced considerably 
by photosensitization by acridine-orange 


illumination ; 
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Size of Particles ingested by Simulium 
Larve 


THe diet of the aquatic larval stages of the blackfly, 
Simulium, some adults of which transmit onchocerct- 
asis to man and animals, has been described ; but 
little information is available on the size of the 
particles ingested 
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‘The size of particulate matter taken in by Simulium 
larve has been measured for four 
of Simulium. 

S. ornatum was obtained small highly 
stream at Hawarden, Flintshire. This 
stream is heavily shaded by trees and slightly polluted 
by farm drainage. 

S. ornatum, S. reptans and 8. variegatum were 
collected from the River Ceirog at Chirk, Denbigh- 
shire. This river, a tributary of the Dee, is shaded by 
moderately and is slightly 
polluted from cattle pasture 

S. tuberosum was obtained from: the Hirnant, a soft- 
water hill stream at Bala, Merionethshire. 

The contents of the midgut were separated from 
the gut tissue on a slide, and spread by gentle pressure 
on a coverslip. The longest and axes of 
15 randomly selected particles were measured in 5 last 
instar larvie in each group, and in 5 earlier instar 
larve which were not identified, taken from the 
Ceirog. 

The frequency distribution of particle sizes in each 
group was log normal, and the sizes in the individuals 
of the different species from the different rivers were 
similar. 

(S. ornatum, Hawarden, 11-3 1-Su, 

S. ornatum, Ceirog, 13-2 2-lu, 

S. reptans, 20un; 8-0 1-8u; WS. 
gatum, 14°38 2-Iu, 7-8 1-9u ; S. 

12-0 1-9u, 7-7 + 1 

14) 7: 


te mperate species 


from a 


calcareous 


trees, is calcareous, 


shortest 


1-7 ; 
1-S8u : 
rari 


tuberosum. 


unidentified early instars 
L.) 
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BACTERIOLOGY 


Chelating Agents for Selective Growth of 
Bacteria 


THe use of pH buffers for stabilizing the pH of 
growth media has become common bacteriological 
practice. There do not appear to be any reports, 
however, of the similar use of chelating agents for 
controlling the concentration of metal ions as “metal 
buffers’'*. With metal ions there is a more complex 
situation, there are few chelating 
agents selective for particular metal. An 
observed effeet on bacterial growth can, therefore, be 


of course, since 


ome 


due to simultaneous sequestration of several metal 
ions and this allowed for in designing 
experiments. 

It has been found that, by suitable control of the 
concentration of magnesium ions, liquid and solid 
ean be devised for of coagulase- 
staphylococci in 
negative strains and of many commensal organisms. 
By ealeulation from the controlled pH and from the 
known stability constants of the chelating agents® 
employed, it is found that the concentration-range 
over which an effect ean be observed in the growth- 
rate of coagulase-positive staphylococei lies roughly 
between .V7/1,000,000 and /25,000 free magnesium 
ions (or if expressed more conveniently in terms of the 
negative logarithm, from pMg 6-0 to 4-4). This 
accords with the value of VW 250,000 to M/25,000 


must be 


media selection 


positive presence of coagulase- 
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found by Shooter and Wvatt* by returning magnesium 
and calcium ions to media previously exhausted by 
treatment with JRC-50° jon-exchange resin. 

A representative liquid medium which will dis- 
tinguish coagulase-positive from coagulase-negative 
strains of staphylococci (picked from colonies on 
blood agar plates) after 6-24 hr. incubation at 37°C 
is as follows: “Casam-no’ acids (Difco), 0-2 per cent 
yeast extract (Oxoid), 0-05 per cent Na, HPO,,. 
00-0144 KH,PO,. 00-0056 salt of 
ethylenediamine tetraacetic acid (Na,HEDTA), 
MW: Na, [MgEDTA], 6-006 MW; Na, 
[CaEDTA], 0-007 Na, [MnEDTA}, 0-001 (added 
phosphate 0-02 M, pH 7-2, calculated pMg 4-8). 

\ representative agar medium which can be used 
tor selection of coagulase-positive colonies in primary 
cultures from a slit sampler, or from sweep inocula 
from swabs or like sources, is as follows: Nutrient 
agar (Difco), 3-4 per cent; Na,HPO,, 0-0144 M; 
KH,PO,, Na,HEDTA 0-003825 M : 
Na, |[MgEDTA], 0-01 17; Na, [CaEDTA], 0-008 
Na, [MnEDTA], 0-001 M (added phosphate 0-02 
pH 7-2; caleulated pMg 4-6). 

These recipes make allowance for the free metal 
present in the nutrient media used, 
and might require modification if different mutrients 
with different contents of metal ions were emploved. 

An eerly application of the agar medium has been 


ions originally 


in the detection of coagulase-positive staphylococci 
in pillows and mattresses (Knights, H. T.. unpublished 
work), cultures from which are commonly overgrown 
by other organisms. Work on further applications of 
chelating agents is continuing. 

I am indebted to Dr. J. D. Manning, director of 
the National Health Institute. who suggested work 
with the staphylococei originally and whose interest 
has been most encouraging. 
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Plasma Membranes and Mitochondrial 
Equivalents as Functionally Co-ordinated 
Structures 

\ CONTROVERSY has existed since 1951 concerning 
the the 
bacterial investigators have demons 
trated the presence of oxidative 
reductive systems in particulates derived from the 


oxidative-reductive 
Several 


sites of 
cell. 


biochemically 


reactions mm 


bacterial cytoplasmic membrane and probably also 
from granules. Weibull', Mitehell and 
Moyle, Storck and Wachsman®, Weibull and Berg- 
strom', Keeler, Carr and Varner®, Cota-Robles ef al.' 
and Weibull ef a/.? have presented evidence that the 
cytoplasmic membrane, its fragments and associated 
granules contain most of the evtochromes and 
responsible for succinate, reduced di 
phosphopyridine nucleotide, pi-laetate, and a-keto- 
vlutarate oxidation and half the 
oxidative activity. 

Evidence of oxidative-reductive events localized 
in cytoplasmic granules has been advanced by Bielig, 


eontigquous 


eNZVMes 


about L-malate 
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and Haardick*®, Kellenberger and Huber’, 
and Mudd ef ale’. A considerable 
literature has grown up in support of each view. The 
purpose of this communication is to indicate that the 
reality of the situation lies rather in integration than 


Kausche 
(;eorg: et 


m continumg opposition of these views concerning 
the sites of bacterial oxidation-reduction 

In the present work strains of Bacillus megaterium 
were examined as bacterial cells, as protoplasts and 
with the light and the 
scopes, Cell walls. septa, ey toplasmic membranes and 


as ghosts, electron micro 
contiguous granules were clearly visualized. Reduction 
of various tetrazolium oxidation 
reduction indicators, occurred in the protoplasts vers 
rapidly, often microscopically 
immediately after addition of the indicator. 

Tetrazoliuam were added to the 
intact bacilli in sucrose solution without lysozyme. 
When granules of the reduction product had become 
visible microscopically, lysozyme was added, thereby 
converting the granule-containing bacilli into granule- 
containing protoplasts, showing that the tetrazolium 
yranules of the bacilli and the protoplasts were one 
and the same and that the granules were not associ- 
ated with the cell wall. W hen protoplasts contamunyg 
formazan granules centrifuged distilled 
water was added in place of sucrose to cause rupture 
of the protoplasts, the irregular, shattered membranes 
could be seen in wet mounts to be associated with the 


salts, serving as 


becoming Visible 


salts sometimes 


were 


staimed granules. 

Reduction of potassium tellurite proceeded slowly 
in both bacilli and protoplasts and usually required 
several hours to produce granules; the resulting 
sites appeared to be similar to those produced by 
reduced tetrazolium salts. The protoplast membrane 
took on a greyish shade after long exposure to 
tellurite. The granules, which appear as homogene- 
ously dark particles in the light microscope, were 
seen in the electron micrographs to be localized 
deposits of tellurium erystals. 

For observation in the electron 
were grown in a medium 
tellurite and studied either as 
ghosts or after ultra-thin sectioning. Such prepara- 
tions were fixed in buffered formaldehyde to avoid 
re-oxidation of the reduced tellurinm by the usual 
fixatives. In such preparations, crystals of the 
reduction products were seen throughout the cells. 


microscope cells 


containing potassium 


intaet cells or as 


In sections clusters of crystals were secon at sites near 
th» veriphery of the cytoplasm, and as individual 
er svals or amorphous grains in the periphery of the 
ghosts. The persistence of reduction products in the 
ghosts strongly suggested that the sites of reduction 
in close association with the plasma 
membrane. These results are compatible with the 
interpretation that oxidation-reduction 
oceur both in the plasma membrane and in associated 


were or 
reactions 


cytoplasmic organelles. 

In offering a definition of bacterial mitochondria in 
1956, the senior author concluded with the following 
sentence!'!: “There is at present no positive evidence 
of the membranes or cristae 
mitochond mitochondria’. In the 
intervening vears electron micrographs of lamellated 
cytoplasmic organelles have been published by a 


exitence of double 


fales in bacterial 


number of authors'? *8 


The nature of the cytological association between 
cytoplasmic membranes and contiguous cytoplasmic 
organelles has most recently been defined with even 
greater precision in at least one genus of Kubacteria 
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ite 
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and in Actinomycetales. In _ electron 
ultra-thin seetions of Mycobacterium tuberculosis* 
of Bacillus subtilis® and of Streptomyces coe licolor®’ the 
lamelke of the cytoplasmic membranes are seen to 
be continuous with the outer lamelle of cytoplasmic 
organelles. In most recent work by Giesbrecht?* on 
Bacillus megaterium ‘organized mitochondria are 
demonstrated the interiors of which are filled with 
closely packed tubuli mitochondriales. These mito 
chondria closely resemble the mitochondria of 
protozoa. It is greatly to be hoped that the bio- 
chemical relationships of these structures may soon 
be defined with equal elegance. 

Preliminary accounts of this work have already 
appeared®*. The work was aided by a grant from the 
United States Atomic Energy Commission, AEC 
Contract No. A7(30-1)-1342, and by Contract No 
b-~2690 with the Public Health Service, National 
Institutes of Health 
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Lethal Mutations in Brazilian Human 
Populations 


A surveEY has been made in some socio-economic: 
ally similar rural populations in three neighbouring 
townships in the southern region of the central 
State of Minas Gerais, Brazil. About 1,100 families 
of unskilled workers and a few small farmers were 
studied. These families have been classified 
according to the ethnic background of the spouses 
and grouped into six categories : White White 
(Wx W), White x Mulatoes (i M), White 
Negroes (W N), Mulatoes Mulatoes {‘M x M), 
Mulatoes Negroes (Mx N), and Negroes 
Negroes (N x N). The Whites are almost exclu- 
sively of Portuguese ancestry. Within each class, 
families were grouped according to the coefficient 
of inbreeding f of their offspring ; these values ranged 
as follows: 1/8, 3/32, 5/64, 9/128, 1/16, 3/64, 17/512, 
1/32, 3/128, 1/64, and 0 (assumed to be non-related). 
A number of families where the values of f were known 
to be lower than 1/64, but the precise values could 
not be ascertained with certainty have been dis- 
earded. 

In the summary presented in this communication 
(details will be given elsewhere), only mortality 
within the with f 1/16, within the total 
sample of consanguineous marriages, and within 
the outbred control will be compared (Table 1). 
Mortality has been divided imto three categories : 
(1) abortions plus (from about the 
second up to and including the sixth month of preg- 
nancy); (2) stillbirths; (3) mortality from birth 
up to and excluding the mean age of marriage 
(nineteen years for women and twenty-four for men). 
The frequencies of abortions plus miscarriages were 
calculated on the basis of pregnancies (twin preg- 
nancies being taken as one); those of stillbirths, on 
the basis of children born (twin births were taken as 
and mortality after birth, on the basis of live- 
born children. Mortality is not different among the 
five control samples (2? 7°62, for abortions plus 
misearriages ; a2? = 0-52, for stillbirths; 2? 1 -74, 
for post-birth mortality ; 2? 2-80, for the total). 
Among the five consanguineous samples, one value 
of x? (3-86; stillbirths) is not significant ; two values 
(9-20 and 9-22; abortions plus miscarriages and post - 
birth mortality, respectively) are rather close to the 
0-05 level of significance; and one value (13-88 ; 
for the total) is highly significant (2” O-O1). 

Mortality is generally higher in the inbred groups 
than in the controls, but the differences are significant 
only in the M N and N N sub-samples : abor- 
tions plus miscarriages, M x N, zx* 7-97** mor- 
tality after birth, M x N, 11-70** abortions 
plus miscarriages, N x N, 11-54**: stillbirths, 
N x N, x* 4-12*; total, N, 
total, NV, z* 5-84*. The higher inbreeding 
effect in these two classes is not due to higher mean 
coefficients of inbreeding (Table 1). 

Within each of the five groups of marriages, the 
inbreeding coefficients have pooled, when 
possible, to form five classes as follows: 0; 1/64; 
3/128 and 1/32; 17/512 up to and including 1/16; 
9/128 up to and including 1/8. In situations where 
some of these classes were not present or the number 
25), coeffiel- 


group 


miscarriages 


two); 


been 


of observations were too small (less than 
ents were pooled in a different way according to the 
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FREQUENCIES (PER CENT) OF MORTALITY 
SANGUINEOUS AND CONTROL SAMPLES 


IN THE CON 


Couples 


No. ot 

preg 

hancties 

a 


O06 


0-045 0046 


10°40 11-52 ‘ ‘ 
10°47 2-4 20-2 


Contr 
Inbred 


births 


Mortal 


* The two classes have been pooled because o number 
f pregnancies in the W « N consanguineous 


+t Total consanguineous sample, including 


basis 


Calculated on the 


+ 
; 
F,, Mean coetticient of inbreeding of the whol 


of pregnancies 
sample. 


«, Mean coetticient of inbreeding of the consanguineous fr 


In both cases, the unit has been the pregnancy. 


possibilities given by their distribution. Significant 
positive correlation between these pooled coefficients 
of inbreeding and inbreeding effect found in 
(Wx M) plus (Wx stillbirths, r 0-95* 
(d.f. = 2), and post-natal mortality, r = 0-90** 
(c.f. 4); in M N, abortions, r 0-98** (d.f. 

3), and post-natal mortality, r 0-95** (d.f 3); 
and in N N, abortions, r O-98** (cdf. 3). 

Mean numbers of lethal equivalents carried by each 
person have been calculated according to the formula 
by Freire-Maia and Freire-Maia'. The 
(Table 2) are suggestive of differences in the number 
of lethal equivalents in the two ethnie groups (Cauca- 
sians and Negroes) involved. 

Negative values in Table 2 refer to situations where 
the frequencies of abortions (plus miscarriages) and 
mortality after birth larger in the control 
group than in the consanguineous one. The negative 
total estimate for W W 0-37) turns out to be 
0-06 when one uses only the data from 1/16 up to and 
including 1/8, and to 0-10 with data regarding only 
f 1/16. Morton, Crow and Muller's approach? 
leads to 0-18 and Schull’s variant? leads to 0-16 
(Freire-Maia‘). 

Arbitrary values 1, 2, 3 and 4 were respectively 
ascribed to Whites, Light Mulatoes, Dark Mulatoes 


and Negroes. From these basic values, the five classes 


was 


estimates 


were 


Table 2. MEAN NUMBERS OF LETHAL EQUIVALENTS PER PERSON 
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of marriages (in the order they are present in Tables 
] and 2) received the following values: 2-00, 3-35, 
4-80, 6-48, and 8-00. The mean numbers of lethal 
equivalents estimated from the five groups of couples 
(that is, 0-37, 1-20, 1-89, 12-15 and 9-12) are 
positively correlated to the values (r 
O-S7*). 

The method developed by Morton, Crow and Muller? 
has been applied to our Wo and WN N data, 
and the results, rather close to ours, revealed a signifi- 
eant difference at the 0-05 level between the total 
estimates of B for the two ethnie groups. According 
to a method developed by Crow’, it was concluded 
that, at least among Negroes, heterotic genes seem 
not to contribute substantially to mortality. Their 
genetic load would be entirely (or almost so) of the 
mutational load type, that is, due to lethal and semi- 
lethal not balanced 
polymorphism and so being maintained by recurrent 


This problem will be full 


above 


genes belonging to systems of 


mutation. discussed in 
elsewhere’. 

We want to emphasize that the results of the present 
reter exclusively to the populations under 
investigation No generalization can be made un- 
critically. 

This work has been supported by grants from the 
Rockefeller Foundation, the National tesearch 
Council of Brazil, and the Research Council of the 
University of Parana. 

We thank Dr. Warwick E. Kerr and Dr. R. Ven- 
cowsky for help during the analysit of the data 
We are also indebted to Dr. James V. Neel, Dr. 
William J. Schull and Dr. Newton E. Morton, for 
criticisms of a preliminary draft of this communication 
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Origin of Expressed Mutations in 
Schizophyllum commune 


PREVIOUS investigations on tetrapolar sexuality in 
Basidiomycetes!-* have shown that morphologically 
aberrant sectors arise in surprisingly high frequency 
in the common-A heterokaryons of Schizophylh m 
These are established 
whenever matings are made of two strains which share 
common factors at one of the two complex loci govern- 
ing imecompatibilitvy, the <A factor! On further 
isolation these seetors are capable of growing into 


heterokary ons 


homokaryotie mycelia of a limited number of pheno- 
types, and in the majority of cases each type can be 
shown to be the result of a single-gene mutation* 
No such occurrence of visibly expressed 


has evel he en obs« rved Ww ithin homokarvons. 


mutations 
Among 
the hypotheses which have been proposed to account 
for the origin of these expressed mutations are? 
within the heterokaryon 


(a) mereased mutagenesis 


a 
Fe 
tions 
carriages 
Still- Control 4-24 4-45 | 3-99 
| f= 6°59) 11-54!) 2-05 | 0-00 | 7-69] 6-28 
Control 19-71 1s 74 10-0s 17-50 | 20°68 | 
ity after) Inbredt | 18-40 | 22-03) 19-70 | 35-19 | 24-00) 20-40 
birth f 19-09 | 23-91 18-75 | 44-83 | 25-00) 21-91 
Total Control | 31-12 | 31-31 | 29-86 | 27-17 | 30-59 | 30-61 
Inbredt | 30-27 | 33-58 | 33-12 | 48-53 | 44-93 | 33-27 
f 1/16) 31-07 | 39-66 | 28°30 | 56-76 43-75) 34-78 
| | 
iction- 
= 
ae 
rine 
4 
Couples | We plu Me M| MxN | | Total 
Woe N 
Abor- 
tions 0-038 1-53 1-46 3-95 0-63 
births 0-18 1-26 0-16 0-26 » 39 0-45 
birth 0-58 1:47 027 1 49 0-47 
Total 0-37 1-20 so 12-15 1-55 
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at a few apecific loci ; increased mutagenesis at all 
loet followed by selection of the tew specific types 
encountered ; (¢) no increase in mutagenesis, but 
selection of a few specific types of low-level, spon 
taneous mutation 

The present report offers evidence which tends to 
support the last hypothesis. By means of a null 
pom method, similar to that employed by Luria 
and Delbrick in their classic researches on mutation 
in bacteria’, the mutation-rates of three common-A 
heterokaryons and of their component homokaryons 
have been determined. This technique makes 
possible a comparison of the ‘basic mutability’, 
uncomplicated by the subsequent phenomena ot 
nuclear migration and differential multiplication. 

A number of series of replicate microcultures of 
each mycelial type were grown on a limiting concentra 
tion of nutrient (10-3 the concentration of a standard 
glucose peptone medium'). At the end of a suitable 
period of growth, usually 21 days, after which time 
10%-107 cells were present, each microculture was 
individually macerated in a Waring Blendor The 
fragments were plated out on complete medium, and 
the resulting colonies were visually screened for the 
presence of mutant types. On the assumption that 
the mutations were distributed according to Poisson’s 
Law’, the fraction of cultures within any one series 
which contain no mutants is equal to e-™, where m 
ix the average number of mutations per culture. The 
rate of mutation per nucleus per nuclear cycle is then 
equal to m divided by the average number of nuclei 
per culture, VN. The value of N was calculated from 
viable fragment counts by means of a correction 
factor which expressed the ratio of a microscopically 
measured number of cells and the viable fragments 
surviving the maceration thereof. 

It was seeR, first of all, that mutations could indeed 
be detected in homokaryotic microcultures as well 
as in heterokaryons. This finding has previously 
been reported only sporadically**. Secondly, the 
rate of mutation within any one heterokaryon, about 
10-7? per nucleus per nuclear cycle, was not appreciably 
higher than the rate within either of the component 
homokaryons. Thirdly, the various series, homo 
karvot ic as well as het« rokaryot ie, showed no marked 
differences in the spectrum of mutations obtained ; 
thus, fourteen more or less distinet morphological 
classes were isolated, and almost all classes were 
recoverable from any one mycelial type. Twenty 
tive such mutants, of various types and derived from 
both homokaryotic and heterokaryotic mycelia, were 
crossed to wild type; the mutant character segre 
vated as a single-gene trait in every case. These 
experiments were repeated using 5- and 10-day-old 
cultures. The proportion of mutant-bearing cultures 
decreased in accordance with the smaller total cell 
population per culture, but the estimations of the 
mutation-rate were substantially the same as for 
the 2l-dav-old cultures. Henee, the mutation-rate 
appears to remain constant for at least the period 
21 days Although differences in expressed 
mutation have been observed between differently 
constituted heterokarvons*®, no difference in basic 
mutability was found between the three hetero 
karyons studied here Furthermore, increasing the 
degree of jsogenicity between the component strains 
of a heterokarvon (to the extent of LO back-cross 
yenerations) had no effect on the mutation-rate or 
spectrum. A summary of the principal results is 
given in Table | 
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Table ! MUTATION-KATES COMPUTE FROM VARIOUS VALUES OF 


mAND 


of mutation 
Strain Au Mean 


aay 5 davs 64.000 
Ooo 
(690 + 782 000 
nov 10 days 

17.000 
21 days $055 0000 
4.102.000 

600 + 4.090000 
$47) 6.615.000 
fil 


wes 
. 


Bu 


Bl BY) 667 000 


* Estimated on the basis o 017,008 


Estimated on the basis o t112.000 


To test the possibility that these results were due 
to the decidedly suboptimal conditions of growth 
obtaining within the microcultures, agar-plate mycelia 
ot the above series were established on complete 
medium. Plugs from the older regions were exered., 
macerated, and examined for the presence of mutant 
fragments. It was found that mutant fragments 
could be recovered from homokaryons under thes 
conditions as well. In general, mutant nuelet were 
present in heterokaryons in greater abundance than 
in homokaryons, but since there was considerable 
variation between individual samples of a particular 
mycelial type, further investigations of a more 
extensive mature are mecessary to contirm this 
pomt. 

It would appear from these preliminary results 
that the rate of mutation of any particular nuclear 
type is basically the same whether that nucleus exists 
(a2) homokaryotically or (/) heterokaryotically in 
association with another nucleus having the same A 
factor. Thereafter, however, the differing mycelial 
conditions in homokaryons and heterokaryons operate 
to promote the phenotypic expression of the muta- 
tions within the latter mycelial type only. Whether 
the stage of subsequent mutant development which is 
affected is the multiplication of mutant nuclei or the 
phenotypic expression of existing mutant nuclei is 
not quite clear. The recovery of considerable 
numbers of mutant nuclei from homokaryons after 
maceration, even though the intact mycelia showed no 
evidence of mutant sectors, suggests that the pheno- 
typie expression of existing mutant nuclei can in 
some way be suppressed or masked in the homo 
karyon. Experiments will be carried out shortly to 
determine in reconstituted systems the extent of 
selection against mutant nuclei in homokaryons, as 
well as the factors in the mycelial environment which 
significantly affect the degree of selection. 


STANLEY Dick* 
Joun R. RAPER 


Harvard University, 
Cambridge, 
Massachusetts. 


* Present address : Botany Department, University College, London 
Papazian, H. P., Bot, Ga 112, 143 (1950) 
Raper, J. R., and San Antonio, J 

(1954) 


Kaper, J. R., San Antonio 
540 (1958), 


* Raper, J. R., and Miles, P. G., Genetics, 43, 530 (1955) 
Luria, S. E., and Delbriick, M., Genetics, 28, 491 (1943) 
*Roshal, J. Y., Ph.D. Dissertation, University of Chicago (1953) 
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FORTHCOMING EVENTS 


( Meetings marked with an asterisk * are open to the public) 


Monday, January 9 


INSTITUTION OF ELECTRICAL ENGINEERS, ELECTRONICS AND COM- 
MUNICATIONS SECTION (at Savoy Place, London, W.C.2), at 5.50 p.m 
Dr. G. H. Metson: “Recent Research in Thermionics’’. 


ILLUMINATING ENGINEERING SOCIETY (at the Federation of British 
Industries, Tothill Street, London, S.W.1), at 6 p.m—Mr. H. R 
Ruff, Mr. H. E. Bellchambers and Mr. G. K. Lambert Modern 
Aids to Lighting Design—Computer Techniques”. 


ROYAL GEOGRAPHICAL SOCIETY (at 1 
S.W.7), at 8.30 p.m 


Kensington Gore, London, 
Mr. Emil Schulthess : **Portrait of Antarctica’. 


Tuesday, January 10 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENT AN} 
CONTROL SECTION (at Savoy Place, London, W.C.2), at 5.30 p.m. 
Scientific Papers. 

INSTITUTION OF THE RUBBER INDUSTRY (at the Royal Society of 
Tropical Medicine and Hygiene, Manson House, 26 Portland Place 
London, W.1), at 5.30 p.m.—Mr. 8S. C. Stokes: “Rubber Bonded 
Non-Woven Fabries’’; 7 p.m.—Mr,. R. L. Zapp: “Recent Develop- 
ments in Butyl Rubber” 


Society OF CHEMICAL INDUSTRY, PLASTICS AND POLYMER GROUP 
(joint meeting with the CHEMICAL ENGINEERING GROTP, ¢ - 
grave Square, London, S.W.1), at 6 p.m.—Mr. G. A. Raweliffe and 
Dr. T. Love: “Some Industrial Uses of Plastics’’. 

ROYAL SOCIETY OF MEDICINE, PSYCHIATRY SECTION (at 1 Wimpole 
Street, London, W.1), at & p.m.—Discussion on “Implications on 
Recent Genetic Research for Psychiatry”. Speakers Prof. L. 8 
Penrose, F.R.S. and Prof. P. Polani. 


Wednesday, January II 


SocreTY OF CHEMICAL INDUSTRY. MICROBIOLOGY GrRovUP (joint 
meeting with the SOCIETY FOR APPLIED BACTERIOLOGY, in the Barnes 
Hall of the Royal Society of Medicine, 1 Wimpole Street, London, 
W.1), at 2.15 p.m.—Meeting on “‘Quantitative Microbiology” 


BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower Street. 
London, W.C.1), at 6 p.m.— Annual General Meeting. 7.15 p.m. 
Dr. G. F. Taylor: ‘Multi-layer Switching Devices” 


ROYAL Society OF ARTS (at John Adam Street, Adelphi, London 
W.C.2), at 6 p.n.—Dr. C. B. Frisby: “‘Ergonomics—Fitting the 
Job to the Worker’”’. 

WOMEN’S ENGINEERING SocrETY (at “Hope Honse’’. 45 Great 
Peter Street, Westminster, London, 8.W.1), at pom.—“Ground 
Effect Machines”, Speaker from Britten-Norman, Ltd 


Thursday, January 


ROYAL SocreTy OF ARTS, COMMONWEALTH SECTION (at John Adam 
Street, Adelphi, London, W.C.2), at 2.30 p.m.—Captain John Noel 
“Photography and Exploration in the Himalayas”. 

INSTITUTE OF METALS, METAL PuyYSics COMMITTEE (at 17 Belgrave 
Square, London, 8.W.1), at 6.30 p.m.—Dr. J, E. Hilliard (U.8.A.) 
“Metallurgical Research at High Pressures’’. 

CHEMICAL SoctETy (in the Lecture Theatre, The Royal Institution, 
Albemarle Street, London, W.1), at 7.30 p.m.—Prof. R. D. Haworth 
F.R.S.: “Some Problems in the Chemistry of the Gallotannins” 
(Pedler Lecture) 

RADAR AND BLECTRONICS ASSOCIATION (at the Royal Society of 
Arts, John Adam Street, Adelphi, London, W.C.2), at 7.30 p.m, 
Mr. G, Stannard: “Programme Circuits on Telephone Plant’’.* 


Friday, January 13 


UNIVERSITY OF LONDON (at Imperial College of Science and Tech- 
nology, City and Guilds College. Exhibition Road, London, 8.W.7) 
at 4.30 p.m.—Prof. C. J. D. M. Verhagen: “Education and Research 
into inetrumentation in the Technological University of Delft’’.* 


Saturday, January 14 


Horniman Museum. London 
Miss M. V. Thornton 


LONDON COUNTY COUNCIL (at the 
Road, Forest Hill, London 8.E.23), at 3.30 p.m. 
Indians of Canada”.* 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ASSISTANT EXPERIMENTAL OFFICER (with a School Leaving Certi 
ficate with passes in three subjects at higher level, including two 
science subjects; a Higher National Certificate or equivalent) to be 
responsible for preparative work in a resear¢ h programme concerned 
with biochemical and developmental genetics—The Secretary, Poultry 
Research Centre, Agricultural Research Council, King’s Buildings, 
West Mains Road, Edinburgh 9 (January 14). 

LECTURER or ASSISTANT LECTURER (Grade B) IN ELECTRONICS ; 
and an ASSISTANT LECTURER (Grade B) IN Paysics—The Registrar 


NATURE 83 


Welsh College of Carditf 
(January 14), 

RESEARCH ASSISTANT (with a suitable veterinary qualification or « 
degree in agriculture or natural science) IN THE DEPARTMENT 6+ 
ANIMAL HUSBANDRY AND VETERINARY HYGIENR, for studies i 
poultry husbandry—The Secretary, Royal Veterinary College (Univer 
sity of London), Royal College Street, London, N.W.1 (January 14) 

LECTURER (preferably with previous experience in the application 
of computers in statistics and/or operational research) IN THE ELR« 
TRONIC COMPUTING LABORATORY— The Registrar, The University 
Leeds 2 (January 20). 

SENIOR LECTURER or LECTURER IN ELECTRICAL 
Joint Clerk to the University Court, Queen's College 
St. Andrews), Dundee, Scotland (January 21) 

SENIOR LECTURER IN GEOLOGY, and a LECTURER IN GEOLOG) 
at the University College of the West Indies— The Secretary, Inter 
University Council for Higher Education Overseas, 20 Woburn Square 
London, W.C.1 (January 27). 

SENIOR LECTURER (preferably with research interest in the applica 
tion of mathematics to some engineering subject) in charge of the 
DEPARTMENT OF ENGINEERING MATHEMATICS—The Secretary, The 
Queen’s University, Belfast, Northern Ireland (January 30). 

ASSISTANT LECTURER IN Puysics—The Secretary, Birkbeck College 
(University of London), Malet Street, London, W.C.1 (January 31). 

SENIOR LECTURER (with research and teaching experience in the 
fields of cardiovascular physiology and respiratory physiology) 1‘ 
PHYSIOLOGY at the University of New South Wales—-The Agent- 
General for New South Wales, 56 Strand, London, W.C.2, and the 
Bursar, University of New South Wales, Box 1, Post Office, Kensington, 
New South Wales, Australia, marking envelope ‘University Appoint 

) 


Advanced Technology, Cathays Park 


ENGINEERING 
(University 


ment’ (January 31). 
ASSISTANT LECTURER or LECTURER IN THE DEPARTMENT OF PURE 
MATHEMATICS— The Kegistrar, The University, Liverpool (February 3) 
LECTURER or ASSISTANT LECTURER (with a particular interest in 
sedimentary petrology) IN GROLOGY—The Secretary and Registrar 
The University, Southampton (February 3). 

SENIOR LECTURER (familiar with modern methods in clinical bio- 
chemistry, and preferably holding a medical qualification) IN CLINICAL 
BIOCHEMISTRY at the University of Melbourne, Australia—The Secre- 
tary, Association of Universities of the British Commonwealth 
36 Gordon Square, London, W.C.1 (Australia and London, Febru 
ary 4) 

IMPERIAL CHEMICAI 
CHEMISTRY, BlocHEMISTRY, ENGINEERING 
COLOGY or any related subjects—The 
Liverpool, quoting CV/N (February 11). 

LECTURER or ASSISTANT LECTURER (with a good honours degre¢ 
in engineering, mathematics or physics, together with suitable ex 
perience in hypersonics or noise and vibration theory) IN EITHER 
HYPERSONICS or NOISE AND VIBRATION THEORY IN THE DEPARTMENT 
OF AERONAUTICS AND ASTRONAUTICS—The Secretary and Registra! 
The University, Southampton (February 13). 

HAZEL CLIFFORD POSTGRADUATE STUDENT, for research in medicine 
or mm a scientific topic concerned with the advancement of medical 
knowledge-——-The Secretary to the Scholarships Committee, University 
of London, Senate House, London, W.C.1 (February 14) 

IMPERIAL CHEMICAL INDUSTRIES RESEARCH FELLOWS IN VARIOUS 
BRANCHES OF CHEMISTRY, CHEMICAL ENGINEERING, ENGINEERING 
TECHNOLOGY, Puysics and allied subjects —The Registrar, The 
University, Manchester 13 (February 14) 

TURNER AND NEWALL RESEARCH FELLOWS IN 
INORGANIC CHEMISTRY, Puystcs and allied subjects—The 
The University, Manchester 13 (February 14) 

SENIOR LECTURER or LECTURER (with a higher degree, preferably 
. doctorate, with special qualifications in some branch of physical 
chemistry) IN PHYSICAL CHEMISTRY at the University of Queensland 
Australia— The Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1 (Australia and 
London, February 15) 

IMPERIAL CHEMICAL INDUSTRIES RESEARCH 
CHEMISTRY, CHEMISTRY, ENGINEERING, PHARMACOLOGY, 
CHEMICAL TECHNOLOGY (CHEMICAL ENGINEERING)—The 
The University, Edinburgh (Pebruary 16). 

LECTURER (preferably with training and/or publications in the 
field of human and economic geography) IN GEOGRAPHY at the Univer 
sity of Western Australia—The Secretary, Association of Universities 
of the British Commonwealth, 36 Gordon Square, London, W.C.1 

Australia and London. February 25). 

LECTURER (with a Ph.D. or a degree in veterinary science with 
postgraduate experience in protozoology) IN PROTOZOOLOGY WITHIN 
tHE DEPARTMENT OF PARASITOLOGY, University of Queensland 
Australia-—-The Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1 (Australia and 
London, February 28) 

IMPERIAL CHEMICAL INDUSTRIES RESEARCH FELLOW IN CHEMISTRY 
BIOLOGICAL CHEMISTRY, ENGINEERING, PHARMACOLOGY Puysics 
or in a related subject—The Registrar, The University, Bristol = 
(March 1). 

DEPARTMENTAL DEMONSTRATOR IN 
istrator, Department of Biochemistry, The 
Road, Oxford (March 4) 

SENIOR LECTURER (with a science degree and research experience 
to Ph.D. or comparable level, some experience in mineral and rock 
analysis and the ability to do fundamental research) IN GEOLOGY 
(GEOCHEMIST) at the University of Queensland, Australia— The Secre 
tary, Association of Universities of the British Commonwealth, 36 
Gordon Square, London, W.C.1 (Australia and London, March 31) 

ARSTRACTOR (with a sound knowledge of German and Dutch and 
the ability to abstract in English from these languages, Scandinavian 
and/or Spanish and Portuguese an added qualitication, and preferably 
i knowledge of microbiology and/or botany)-—The Director, Common 
wealth Mycological Institute, Ferry Lane, Kew, Surrey. 

AGRICULTURAL CHEMIST (with a good honours degree in agricultural 
chemistry, with some postgraduate experience, preferably in the 
tropics) in Sierra Leone, to advise the Director of Agriculture on 
specific problems, and for investigational studies in the field, including 
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the laying-out of field trials and their statistical analysis and inter 
pretation—-The Director of Recruitment, Colonial Office, London 
S.W.1, quoting BCD.63/15/04 

GRADUATE ASSISTANTS (candidates wishing to proceed to the M.»« 
in mathematics) IN THE DEPARTMENT OF MATHEMATICS-—Head 
Department of Mathematics, Essex College, Assumption University 
of Windsor, Windsor, Ontario, Canada 

GRADUATE ASSISTANTS (candidates wishing to proceed to an M.S 
in physics) IN THE DEPARTMENT OF PHYSICS The Chairman, Depart 
nent of Physies, Essex College, Assumption University of Windsor 
Windsor, Ontario, Canada 

READER IN APPLIED NUCLEAR Paystes—-The Secretary, North 
ampton College of Advanced Technology, St John Street, London 

RESEARCH FRLLOW IN THEORETICAL Paysics, NUCLEAR PHystc- 
r Solip State Puysics--The Secretary Research Institute 
Fundamental Physics, Kyoto University, Kyoto, Japan 

SCIENTIFIC ASSISTANT (female, preferably graduate with micr 
biology as one subject and an interest in virology)—The Directo 
Public Health Laboratory, Priorsdean Hospital, Milton Road, Port- 
wuth. 

SCIENTIFIC OFFICERS (MINERAL DRESSERS) (with a good honour- 
legree in mineral dressing or mineral engineering, and preferably no! 
»ver 25 years of age, with some experience in industry) IN THE GE. 
LOGICAL SURVEY DIVISION of the Federal Ministry of Mines and Powe: 
Nigeria, to undertake research on mineral dressing, particularly in 
onnexion with the recovery of minerals from alluvial concentrate- 
in the Plateau tinfields—The Appointments Secretary, Federal Public 
Service Commission, Nigeria House, 9 Northumberland Avenur 
London, W.C.2, quoting J.2/5 

SENIOR BOTANIST (with a first- or second-class honours degree 
botany or equivalent qualification and at least 15 years researe! 
experience and a good record of published work. Proven ability tt 
plan and supervise research programmes and experience with tree 
crops, preferably in the tropics, is also desirable), to take charge o! 

Hotany Division (comprising plant breeding and plant physiology 
ions) of the West African Cocoa Research Institute, Ghana 
of Recruitment, Colonial Office, London, 58.W.1, quoting 


7/200/028/01 
SENIOR LABORATORY TECHNICIAN (with a knowledge of chemistry 
The Assistant Secretary, Royal Veterinary College, Royal Colles 
reet, London, N.W.1 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Pure and Applied Chemistry, Vol. 1, No. 1. (The Official Journal of 
the International Union of Pure and Applied Chemistry.) Pp. Is 
Published irregularly, four issues per volume. Subseription per volun: 
including postage—U.K. £6; U.S.A. 18 dollars. (London: Butter 
worth and Co, (Publishers), Ltd., 1960.) 

Department of Scientific and Industrial Research: Road Research 
Laboratory. Road Note No. 20: A Guide to the Structural Desist 
Flexible and Rigid Pavements for New Roads. Pp. i+ 27. (Londo 
Hi.M. Stationery Office, 1960.) 2a. net 

Building Research Station Dige * second Series. No. 2: Questions 
ind Answers. Pp. 2. 4d. No.3 orking in Winter or Bad Weather 
Pp. 4. 4d (London H.M nets nery Office, 1960.) 1210 

Council for the Preservation of Rural England. Thirty-fourt! 
Annual Report, 1959-60, Pp. 72 +4 plates London : Council for the 
Preservation of Raral England, 1960.) [1410 

General Register Office. The Registrar General's Quarterly Return 
for England and Wales, No. 446 (2nd Quarter, 1960): Births, Deaths 
and Marriages: Infectious Diseases : Weather; Population Estimates 
quarter ended 30th June, 1960. Pp. 28. (London: H.M. Stationery 
Otfice, 1960.) 2s. net 

Department of Scientific and Industrial Research Waste o1 
Wealth By Clement Brown. Pp. 27. (London: H.M. Stationery 
Office, 1960.) 1410 

British Electrical and Allied Industries Research Association 
Report Ref. N/Ts6: The Effect of Temperatures of 650° C. and 700° ¢ 


on the Magnetization and Properties of Aleomax Magnets iy Ih 


A. G. Clegg and Dr. M. MeCaig Pp. i+ 4. (Leatherhead Britis! 
Electrical and Allied Industries Research Association 1960 
ie. 6d 
Socrates on the Health Service. (Dialogues of Today from The 
Lancet.) Pp. 102. (London : The Lancet, Ltd., 1960.) 5. net. 1410 
Federation of British Industries tomer se Trainees in United 
Kingdom Industry. Pp. 16. (London : Federation of British Indus err 
$10 
University Grants Committee Returns from Universities ind 
University Colleges in receipt of Treasury Grant, Academic Year 
1958-59. Pp. 58. (Cmnd. 1166.) (London: H.M. Stationery Office 
1960.) 4a. Gd. net {1410 
Bulletin of the British Museum (Natural History) Entomolog 
Vol. 0, No. Sur les Pselaphides (¢ tera) de I’ Inde Septentri 
Par Renée Jeannel Pp. 401-456 Jus Vol 9, No. 10 On 
Synonymy of some Zyugaena Species, with Descriptions of a New 
Species and Subspecies from Morocco, Lep., Zygaenidae By Hugo 
Keiss and W. Gerald Tremewan. Pp. 457-468 + plates 22-25. O«. Vol 
10, No. I A Taxonomic Study of the Larvae of West African 
Simuliidae (Diptera : Nematocera), with comments on the Morphology 
of the Larval Black Fly Head. By R. W. Crosskey. Pp. 1-74. 21s 
Historical Series ol No. 5: Darwin's Notebooks on Transmuta 
tion of Species. P Me 4: Fourth Notebook (October 1538—10 July 
1839). Edited with an Introduction and Notes by Sir Gavin de Beer 
51-183 15a. (London British Museum (Natural History) 
Chesterfield Tube Co., Ltd. Fabrication of Beryllium Tubes and 
Sections (a New Structural Metal with Unique Properties). Pp 
Chestertield : The Chestertield Tube Co., Ltd., 1960.) [1410 
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Educational Productions Limited. Filmstrip No. CX 6290: Seed 
Germination. 23 frames. 278. 6d. Notes for Filmstrip No. CX 6290 by 
Alan Dale. Pp. 8. Filmstrip No. CX 633 (Girasses. 27 frames 
zis. 6d, Notes for Filmstrip No. CX 6332 ‘by Dr. John H. Elliott. 
Pp. 13. Filmstrip No. C 6375: Flowers of Moorland and Bog. 35 
frames. 278. 6d. Notes for Filmstrip No. © 6375 by Dr. John H 
Elliott. Pp. 15. (East Ardsley, Wakefield : Educational Productions, 
Ltd., 1960.) {1410 

Henry Wiggin and Co., Ltd. Ineo-Weld “A” Welding Electrode and 
Filler Wire. Pp. 11. (Birmingham and London: Henry Wiggin and 
Co., Ltd., 1960.) {i710 

The Morgan Crucible Co., Ltd. The Vital Link. (Published for the 
British Railways Electrification Conference and Exhibition, London, 
26th September—¢th October, 1960.) Pp. 20. (London: The Morgan 
Crucible Co., Ltd., 1960.) {1710 

Report of the Advisory Committee on the Examination of Steam 
Boilers in Industry. Pp. 23. (Cmnd. 1173.) (London: H.M. Stationery 
Office, 1960.) 1s. 34. net. {i7lo 


Other Countries 


National Research Council of Canada. Report on University Support 
for Science, Engineering and Medicine for the 43rd Year of — 
1959-60 (and Supplement to 1958-59 Report). Pp. ii4+213 
(Ottawa: National Research Council of Canada, 1960.) 50 cents. (14i6 

_Canada: Department of Northern Affairs and National Resources 
National Museum of Canada. Natural History Papers. No. 4 (June 15 
1960): A Hadrosaurian Ichnite. By W. Langston, Jr. Pp. 8. No. 5 
(July 4, 1960): Keys to the Marine Fishes of Arctic Canada. By D. k 
McAllister. Pp. 21. No. 6(June 2, 1960): Some Noteworthy Accession- 
to the National Museum Mammal Collection. By A. W. F. Bantield. 
Pp. 2. No. 7 (June 13, 1960) 4 Giant Ultra-Abyssal Coeeulina 
(Mollusca, Gastropoda) from the Argentine Basin. By Arthur H. Clarke 
Jr. Pp. 4. No. 8 (August 30, 1960): The Survival of the Wood Bison 
(Bison bison athabascae Rhoads) in the Northwest Territories. By 
A. W. F. Bantield and N. 8. Novalowski. Pp. 6. Canadian Atlantic 
Sea Shells. By E. L. Boustield. Pp. v +72 +13 plates. 1 dollar. Le- 
Mammiferes du Canada. Par Austin W. Cameron, Pp. 39. 50 cents 
(Ottawa : Queen's Printer, 1960.) [1410 
_ United States Department of Agriculture Agricultural Research 
Service. (In co-operation with the Texas Agricultural Experiment 
Station.) Technical Bulletin No. 1221: Biology and Control of the 
Khodesgrass Scale. By Harvey L. Chada and E. A. Wood, Jr. Pp. 21 
CW: D.C. : Government Printing Office, 1960.) 15 cents. [1410 
oceedings of the United States National Museum, Smithsonian 
Institut m. No. 3429: A Revision of the Genus Ogcodes Latreille, 
with particular refere nee to Spec ies of the Western Hemisphere By 
Evert I. Schlinger. Pp. 227-336+ plates 1-13. No. 3440: Assissin 
Bugs of the Genus ¢ shiltanella in the Americas (Hemiptera, Reduviidar 
Emesinae). By Maldonado-Capriles. Pp. 393-450. No. 3441 
Welcome Mound and Effigy Pipes of the Adena People. By Frank M 
Stezler Pp. 451-459. (Washington, D.C.: Government Printing 
Office, 1960.) 

Fie ld Museum of Natural History, Chicago. Botanical Series, Vol 
13, Part 1, No.2: Flora of Peru, Part 1, No.2. By J. Francis Macbride 
Pp. ii +321—418. (Publication No. 805.) (Chicago: Field Museum of 
Natural History, 1960.) 1.75 dollars. [l4lu 

University of Wisconsin Agricultural Experimental Station 
Madison Bulletin No. 544 (North Central Regional Publication No 
76): Soils of the North Central Region of the United States--Thet 
Characteristics, Classification, Distribution, and Related Management 
Problems. Pp. 192, (Madison: University of Wisconsin, Agricultural 
Experiment Station, 1960.) 2 dollars. [14i0 

Indian Council of Medical Research The Nutrition Research 
Laboratories, Hyderabad, Deccan. Annual Report for 1958-59 Pp 
iii+58. (Hyderabad : Nutrition Research Laboratories, 1959.) [1410 

Institute for Medical Research, Federation of Malaya. Bulletin 
No. 10: Child Nutrition: a Survey in the Parit District of Perak, 
Federation of Malaya. By Florence A. Thomson. Pp. v +73 +10 
plates. (Kuala Lumpur: Institute for Medical Research, 1960.) [1410 

_ Transactions of the American Philosophical Society. New Series 
Vol. 50, Part 7: Talleyrand: The Cardinal of Perigord (1301-1364) 
By Prof. Norman P. Zacour. Pp. 8 (Philadelphia : American Philo 
sophical Society, 1960.) 2 dollars. [idie 

The Carlsberg Foundations Oceanographical Expedition Round the 
World 1928-30, and previous ‘Dana’ Expeditions. “Dana Report 

Oxyveephalidae Amphipodes pelagiques Par Louis 
(Copenhagen Andr. Fred. Host and Sen, 1960.) 


and Agriculture Organization of the United Nations. Picture 

10: The Fellowships Scheme. Pp. 2. Picture Sheet No. 11 

Animal Health Pp. 12. Picture Sheet No. 12: Good Seed Doesn't 
Cost, It Pays. Pp. 2. (Rome: Food and Agriculture Organization of 
the United Nations, 1960.) {1410 
European Nuclear Energy Agency, Paris. Eurochemic: European 
Company for the Chemical Processing of Irradiated Fuels Pp. 24 
(Paris: European Nuclear Energy Agency, 1960.) wie 
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The Completely 
Battery-operated Portable 


POTENTIOMETER 
RECORDER 


Miniaturisation par Excellence! 

For sheer versatility, there is nothing to approach this 
new MERVYN Instrument . . . its uses are legion 
both in the factory and in the field. It is the only 
Potentiometer Recorder that is both portable and self- 
contained —weighing just 17 Ibs., complete with its own 
INTERNAL DRY BATTERY POWER SUPPLY. 
* Internal Battery Power Supply has a life of 250 hours 


* Low Drift Transistor Chopper operating at a frequency 
chosen to minimise S0-cycle interference 


* Battery-driven motor for the combined Potentiometer and 
Writing Drive 


* Transistorised amplifier and voltage reference from Zener 
Diode 


* Inkless Recording using 7-day clock mechanism 
The ranges acceptable are from 0-5 mV up 


to O-1 volt, by Interchangeable Range Cards 


Write for further information, 
mentioning Nature,”’ to: MERVY Ins me 
WOKING - SURREY - ENGLAND Nh INSTRUMENTS 
Tel: Woking 5200-3 


EST / EG O01 1888 


by effecting now “the young man’s policy” which 
gives to a man under 35 immediate life assurance 
cover at low cost and the valuable right to effect 
within ten years further assurances even though 
his health has become impaired a 

he Equitable has no shareholders and pays no High Precision Thermometers 
commission tor the introduction of business: for Scientific Research— 
unusually attractive terms can, theretore. be offered Anschutz, Calorimeter va 
and Secondary 
Write today for details t Standards. 


Glass or Metal Hydrometers 
for Specific Gravity, Density and 
all Arbitrary Scales 


Made to I.P., B.S., A.S.T.M., 


T h e E q u i t a bl e L i fe a C. and other Specifications 


Assurance Society N.P.L. Certified if required 
(Founded 1762) 


Head Offve > 19 Coleman Street, London, E.C.2 pa 
Picase send me without obhgation, details of the voung 
H, ZEAL LTD. 


man’s policy 
LOMBARD RD., MORDEN RD., LONDON, S.W.19 


Phone: Liberty 2283456 Grams: Zealdom, Souphone, London 
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January 7, 1961] 


APPOINTMENTS VACANT 


AUSTRALIA 
[HE UNIVERSITY OF NEW SOUTH WALES 
VACANCIES FOR STAFF IN 

SCHOOL OF CHEMISTRY COMMONWEALTH 

The School of Chemistry of the University of 
New South Wales is under the headship of the 
Professor of Inorganic Chemistry (Professor D. P 
Mellor) and consists of six departments These 
ure the Department of Organic Chemistry (Pro- DEPARTMENT OF SUPPLY 
fessor S. Angyal), Department of Physical Chem- 
stry (Associate Professor R. Bosworth), Depart- 
ment of Inorganic Chemistry, (Dr. G. Barclay), ELECTRO-PHYSIOLOGY 
Department of Analytical Chemistry (Dr A 
Bryson), Department of Nuclear and Radiation 
Chemistry (Associate Professor J. Green), and the 
Department of Food Science and Applied Organic 


OF AUSTRALIA 


The Defence Standards Laboratories, Melbourne Victoria, invite applications for following posit {SENIOR 
TECHNICAL OFFICER, tradel 


Chemistry (Dr. E. Cole). In addition to most of SALARY : £1,678 £1,780 (Australian currency) 

the facilities found in a modern school of chem- DUTIES : To provide general assistance to a small group engaged in physiological experiments to be recorded 
istry, staff have access to a large clectronic digital both electronically and mechanically. 

Compuser (an English Electric DEUCE machine QUALIFICATIONS : Applicants must have had extensive experience in physiological techniques and equip 
UTECOM) ment. Knowledge of electronics desirable. Educational qualifications and experience to be stated. 


The following vacancies cxist 


P . CONDITIONS : Thi« position offers permanent appointment to the Commonwealth Public Service and the 
Lecturers (Applicants must ae a degree successful applicant will be required to contribute to the nonwealth Superannuation acheme on 
with honours or equivalent qualifications, and confirmation of appointment. However the appointee may alternatively choose to enter into an agree 


some teaching expericnce is desirable) ment for a three (3) year contract of employment in Australia. In this case the Commonwealth will bear 
1. Two positions at Sydney. (a) Applicants for the cost of return fares, together with the cost of removing the successful applicant's furniture and effects 
this position must have experience and or research up to & maximum cost of £500 (Aust.), £2250 each way. Under specified conditions, first class air/sea 
ansport the ointes w ad dependent childrer ll be provided by the Com- 

interests in physico-organic chemistry, particularly the cad (Wits and Copendant be provides by the 


relating to the chemistry of foods and the colloidal 
properties of high polymers ; (b) Applicants must APPLICATIONS : Forms obtainable from Senior Representative (AV.95/3), Department of Supply, Australia 
have experience and/or research interests in physi House, Strand, London, W.C.2, with «hom completed applications should be lodged by 3let January, 1961, 
cal chemistry, particularly in mathematical chem- 
istry, chemical instrumentation or applied chem- 
istry. 

2. One position tenable at the Broken Hill Divi 
sion (physical chemistry) 

3. One position tenable at the Wollongong 
Division (oreanic or physical chemistry) AUSTRALIA 

Teaching Fellows: (Applicants must possess a 
degree with honours in chemistry) Teaching 
gt COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
dearee ) RESEARCH ORGANIZATION 

Subject to satisfactory medical examination 
Lecturers will be cligible to join the supcrannua- 
tion scheme. Teaching Fellows and Demonstrators 
are subject to annual reappointment (limit for RESEARCH CHEMIST 
teaching fellows normally three years’ service) 

Salary ranges: Lecturers, £A.1,759 to £A.2.464 


— on as ae Fellows and Demonstrators, The Organization's Division of Soils, Adelaide, invites applications for the posiuon of 
Commencing Research Chemist at the Tasmanian Regional Laboratory. Hobart, Tasmania, from 
salary according to qualifications and experience honours graduates, majoring in physical or inorganic chemistry with some years post- 


Ship fares to Sydney paid graduate research experience in soil chemistry, or in geochemistry or in some phase ot 
Four copies of applications. including the names the chemistry of micronutrients The Tasmanian Laboratory is engaged on the study vi 
f two referees, should be lodged with the Agent of the cobalt status of Tasmanian soils in relation w soil type, productivity and animal 
General for New South Wales, 56-57 Strand, health. As a result of a grant from the Wool Industry Fund the programme on 
London, W.C.2. and a copy forwarded to the availability of cobalt in different soils, fixation by soils, losses by leaching and uptake 
Appointments Section, the University of New by plants is to be intensified and the appointee is required to initiate, organize 


South Wales, Box 1, Post Office, Kensington, 
N_S.W... by airmail to arrive before February 10 
1961 Applicants outside the U.K. and Eire need 


a one copy of their application to the The appointment will be for an initial period of three years 
ngon address 


and actively participate in this programme. He wil! have the assistance of a qualified 
chemist and technical assistant and good laboratory and glasshouse facilities are availa 


SALARY: dependent on qualifications and experience within the tA !.510 


UNIVERSI TY ¢ Ol I EGE Of T HE to £A4.2,26* per annum or £A4.2.395 to £A.2,720 per annum 
WEST INDIES 


Salary for women will be £A.180 per annum less than corresponding rates for men 

Applications are invited for: (1) Lecturer in 
Chemical Pathology, Department of Pathology Promotion within C.S.1.R.O. is by merit and may ultimately go beyond the upper 
Duties include chemical pathological work for limit of the scale within which the original appointment is made ‘. 
niversity Colleze Hospital instruction of students 
working for medical degrees of London University Fares paid and if appointment is not extended, return fares also paid 
and development of new methods in a rapidly ex 
panding teaching department Opportunities and Further information on conditions, ctc., supplied on application t 
facilities for research excellent. Candidates should 
hold a degree in chemistry or biochemistry or an M:. E. J. Drake. Chief Scientific Liaison Officer. Australian Scientific Liamon Office 
ARC Experience and interest in endocrino Africa House, Kingsway, London, W.C.2 

gical methods an advantage Salary scale (under 
review): (medically qualified) £1,300 by £100 to to whom applications (quoting Appointment N« "3 1) should be addressed by 
£1,700 by £100 two £2.100 per annum (non-medical!) February 11. 1961 


1.150 by £50 to £1,450 by £75 w £1,900 per 
annum. (2) Reader or Senior Lecturer in Bio 
hemistry The person appointed will be for the 
tme being, Head of the recently created Depart- 


nent of Biochemistry Salary scale (under MIDDLESEX HOSPITAL MEDICAI NATIONAL beg vena 


RESEARCH 


review): (medically qualificd) £1,600 by £100 to : Station, Wellesbourne requires Scicn- 
£2,300 per annum: (non-medical) £1,500 by £75 SC HOOL tific Officer in Weeds Section to work on prob 
to £2,250 per annum (Head of Department enter- DEPARTMENT OF BIOLOGY AS APPLIED lems associated with the absorption, mobility and 
tainment allowance £200 per annum). Entry point TO MEDICINE persistence of herbicides in soils. Qualifications 
determined by qualifications and experience Applications are invited for the post of Lecturer | good honours degree in chemistry or botany, pre- 


FSS.U Child allowance 
nodation at rental not in excess of 10 per cent | pointment to begin in October, 1961. The success- | in scale £690 to 
basic salary. Up to five full passages on appoint- | ful candidate will be expected to participate in the | with names and addresses of 
ment, normal termination and triennia! study leave teaching of pre-medica!. medical, and posteradu- | Secretary by January 28, 1961 
Duties of post (two) to be assumed as soon as | ate students, but ample opportunities will be 


Unfurnished accom- | in Radiation Biology in the Department, the ap- | ferably with some postgraduate experience. Salary 
£1,144. F.S.S.1 Application 
three referees, ¢ 


possible offered for research ASSISTANT IN CANCER RESEARCH UNII 
Detailed applications (twelve copies), naming Applications, in triplicate, and with the names | There 1s a vacancy for a young research worker 
three referees by February 6, 1961. to Secretary, | of two referees, should be made before Apri! 1, | interested in the electron microscopic structure of 


Senate Committee on Colleges Overseas in Special | 1961, to the Secretary. Department of Biology as | cells Starting salary £1,310 Apply. Profess r 
Relation, University of London, Senate House, | Applied to Medicine, Middlesex Hospital Medical | G. Causey, Department of Anatomy, Royal Co 
London, W.C.1, from whom further particulars | School, London, W.1, from whom further par- | lege of Surgeons. Lincoln's Inn Ficids, London 
may be oMained ticulars can be obtained 
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K.A.E.A. DOUNREAY 


EXPERIMENTAL REACTOR ESTABLISHMENT 


stands on the coast of Caithness, 9 miles from the thriving market town of Thurso. This ancient burgh has 
doubled in size in recent years with a corresponding growth of modern amenities. Staff are housed on the 
Authority's housing estate or, if single, in a comfortable hostel, and there are excellent opportunities for a wide 
variety of social activities and recreations, There are also good schooling facilities at Junior Secondary and 


Technical levels. 


THERE ARE NOW OPPORTUNITIES AT DOUNREAY 
FOR 


to join a team engaged on an exper mental programme on the Fast Reactor. This involves measurement of reactor 
parameters, the investigation of kinetic behaviour of the reactor under a variety of conditions and assistance in 


the interpretation of the results. 


These are progressive and pensionable posts offering a real challenge and opportunity in new and expanding 
fields. The salary range is £755-£2,460 according to qualifications and experience. 


If you have a second-class honours degree or equivalent in mathematics or physics, and, for the more senior posts, at 


least three years postgraduate research experience, write giving brief details to: 
THE PERSONNEL MANAGER, U.K.A.E.A., DOUNREAY E.R.E., THURSO, CAITHNESS. 


Please quote reference 163/34 


| 
: 
2 
Cis 
1 
y 


XXL 


NATURE 


grown by the Corporation 


with experience of tropical crops 


being of palms 
ages of 25 and 35 years 


officers and their families 
in the Cameroons 


children’s allowances arc vavable up to a 
Officers are required to contribute 10 per 
Corporation contributing 1* per cent 


Applicants should send full 


COLONIAL 
HILI 


Applicants should be honours graduates 
pathology with appropriate postgraduate training and should preferably have experience 
ff one or more of the tropical crops grown by the Corporation 


PLANT BREEDER 


The work will be mainly concerned with the breeding of oi! palms and cocoa but 
selected cand-date would also be concerned with the improvement of the other crops 
Applicants should be honours graduates in botanical sub- 
sects, specializing in plant breeding with appropriate postgraduate training and preferably 


These posts offer considerable scope for 


necessary transport An outfit allowance 


THE CAMEROONS DEVELOPMENT CORPORATION 
requires 


IN ITS RESEARCH DEPARTMENT 


SENIOR 
PLANT PATHOLOGIST 


maximum of two at the rate of £75 each 
cent of their salary to a Provident Fund. the 


particulars to 

PERSONNEL OFFICER 
DEVELOPMENT CORPORATION 
STREET 

Quoting Seria! 454 


interesting work and tor personal advance- 
ment The Corporation has large estates in the Southern Cameroons, the main crops 
rubber, cocoa, bananas and tca 
Tours will normally 
liberal leave on full pay Free passages are 
together with free 
A reasonable amount of free lighting and fuc 


in botanical subjects specializing in plant 


Candidates should be between the 
be of approximately cighteen months with 
Provided to and trom the Cameroons for 
furnished accommodation during residence 
is also provided, and 
of £80 is payable on first appointment 


LONDON, W! 


SENIOR RESEARCH OFFICER 
ELECTROLYTIC ZINC COMPANY OF 
AUSTRALASIA LIMITED 

Applications are invited for a position as 
Senior Research Officer in the Company's Research 
Department at Risdon, near Hobart. Tasmania 
Applicants should possess a university degree in 
hemistry or chemical engineering ; they should 
have obtained honours or higher degrees. and 
should have had some years’ experience in re- 
search The Research Department is concerned 
with development projects and is responsible for 
the soluvion of probicems which arise in connec 
tion with the Company's various activities, which 
nclude the production of zinc. ammonium sul 
phate, superphosphate, sulphuric acid, etc The 
juties are essentially similar to those in the Re 


search Department of any large chemical industry 


Applicants should preferably be in the age rangc 
28 t 4S years he commencing salary offered 
t the position will depend on the qualifications 
ind experience the success! applicant, but 


annum In addition, a bonus based on the rat 
dividends declared by the Company is paid 
half-yearly ; for 1959 the bonus was approximately 
per cent of salary The appointee will thx 
cligible to participate in the Company's Staff 
Provident Fund and in the Medica), Hospital and 
Dental Schemes run by the Company The Com 
pany will pay fares for a successful applicant and 
his family (if any) to travel to Australia by sea 
An unfurnished house or flat can be made avail- 
able on a rental basis for a married applicant 
Applications should include details of education 
and experience and must include details of sub- 
jects studied at the University and the standard 
of passes obtained Applications should include 
the names of at least three referees and should 
be addressed to The General Superintendent 
Electrolytic Zinc Company of Australasia Limited 
G.P.O. Box 377-D. Hobart. Tasmania, Australia 


UNIVERSITY OF LIVERPOOI 


Applications are invited trom honours graduates 


science, engineering or architecture for the post 
Lecturer in the Department of Building Science 
The initial salary w be within the range £1.050 


to £1,350 per annum, according to agc, qualifica 
and experience 


Applications, stating age, academic qualifications 
und experi together with the three 
referees, should be r ved ary 

1961, by the Registrar, f rther 
pa ars of the condition nay 


| Officers or Senior Scie 


and of viscous and visco-elastix 


UNIVERSITY OF 
CHAIR OF METALLURGY 
Applications are invited for a recently estab- 
ished Chair of Metallurgy within the Faculty of 
Engincering The successful applicant will be 
responsible for the teaching of, and research in 
metallurgy and metallurgical engineering Salary 
will be at the rate of £4.4,250 per annum, plus 
cost of living adjustments There is retirement 
Provision under cither the Sydney University Pro- 
fessorial Superannuation Scheme or the New South 
Wales State Superannuation Scheme. Under the 
Staff Members’ Housing Scheme, in cases ap 
proved by the University and its Bankers, married 
men may be assisted by loans to purchase a house 
The Senate reserves the right to fill the Chair by 
invitation 
A statement of Conditions of Appointment and 
Information for Candidates may be obtained from 
the Secretary, Association of Universities of the 
British Commonwea!th, 36 Gordon Square 
London, W.C.1 Applications close Australia 
and London, on March 15, 1961 


SYDNEY 


DSLR. ROAD .ESEARCH LABORATORY 
Harmondsworth Middlesex requires Scientific 
tific Officers for research 
logy of solid-liquid systems 
fluids to pri 
basic information bituminous 
concrete road mixtures (Ref. A.S21/OA); 
Chemists on problems of surface chemistry 
other physico-chemical aspects of behaviour of 


(1) Physicists on rhe 


| bituminous road materials also on problems 
arising from preser f organic matter in soils 
(Ref. P.857/OA): (3) Civil and Mechanical En 
gineers on (a) mechanical mixin and laying of 


| bituminous road surfacing 


uterials, (b) problems 
f design and construct »f earthworks for roads 
Practical experience of site work an advantage) 
¢) stabilised soi! and cement-bound base materials 
(Ref. E.473/OA) Varied and interesting work 

th in laboratory and ficld. providing contacts 
with other scientists and engineers in U.K. and 
abroad. Facilities for qualifying for A.M.L.C.E 


for posts (3) above Qualifications, first- or 
second-class honours degree ’ equivalent for 
Scientific Officers. For Senior Scientific Officers at 
least three years’ postgraduate experience. Salary 
(men) Scientific Officer, £730 to £1,205 Senior 


Scientific Officer, £1.330 to £1,640 Prospects of 
promotion in mid-thirties to Principal Scientific 
Officer, £1,700 to £2,375 Forms from Ministry 


f Labour, Technical and Scientific Register (K) 
26 King Street. London, S.W_1 (quote appropriat 
reference) Closing date Tanuary 41. 1961 


7, 1961 
96 


January 


UNIVERSITY OF WALES 
UNIVERSITY COLLEGE OF SWANSEA 
DEPARTMENT OF ENGINEERING 
Owing two the large expansion of the Depart- 


mental facilities for both teaching and research, 


a number of appointments will be made to the 
Staff both immediately and from October 1, 19¢1 
Applications are invited from graduates in Engin- 
eering, Physics, Metallurgy or Applied Marthe 
matics for the following posts 
CIVIL ENGINEERING 
Protessor B. G. Neal 
Lecturer or Assistant Lecturer with interests i 
any branch of Civil Engincering 
CIVIL OR MECHANICAL ENGINEERING 
Lecturer or Assistant Lecturer with special 
interests in Strength of Materials and related helds 
MECHANICAL ENGINEERING 
Professor R. H. Macmillan 
Two Lecturers or Assistant Lecturers, one with 
particular interests in the fields of Heat Transfer 
and Thermodynamics, the other preferably having 
experience in the Design of Machines, but appl 
cants with other interests will be considered 
Research Demonstrator to undertake a limited 
amount of teaching and pursue supervised research 
preferably in Heat Transter, Hydrodynamic power 
transmission, Fatigue or creep 
ELECTRICAL ENGINEERING 
Professor W. Fishwick 
Lecturer or Assistant Lecturer with special im 
terests in Contro! Engineering, Electrical Apparatus 
or related fields 
Lecturer or Assistant Lecturer with interests in 
any branch of Electrical Engineering, including 
Theoretical Electro-technics 
Qualifications for, and further details of, thesc 
posts are as follows: Lecturer Applicants should 
hold a good honours degree and have not less 
than three years postgraduate experience in re- 
search or industrial design Excellent facilitics 
exist for research Assistant Lecturer Applicants 
should hold a good honours degree and have at 
cast one year’s industrial or postgraduate experi- 
ence. Research is strongly encouraged and the 
assistant may register for a Ph.D. degree Re- 
search Demonstrator Applicants should have 
obtained a good honours dearce and have had at 
least one year's industrial or postgraduate experi- 
ence The appointment will be tenable for three 
years, during which time the holder will be ex 
pected to work tor the Ph.D. degree, submitting 
a thesis at the end of the period 
Salaries are on the following scales, to whit 
are added F.S.S._U. benefits and family allowances 
Lecturer. £1,050 by £50 to £1,400 by £75 to £1,850 
per annum Assistant Lecturer, £800 by £50 to 
£950 per annum Research Demonstrator, £700 
per annun 
Further particulars can be tained from the 
Registrar, University College Singleton Park 
Swansea, by whom applications (iwo copics), must 
be received not later than Saturday, January 2! 
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UNIVERSITY OF DURHAM 
CHAIR OF PHYSICS 
Applications ar nvited for a Chair of Physics 
tenable in the Newcastle Divis This is a new 


established post and will be the third Chair 
Physics in the Department at Newcastle. The suc 
cess date w be required to take uf 
duty st 1961 such carher date as 
may b ged Salary in accordance with the 
Professorial scale (£2,600 to £3,000) with family 
allowance and membership of F.S ST 
Further particulars may be obtained vm the 
indersigned with whom applications (twelve 
copies), must be lodged not later than February 
18, 1961 (Candidates itside the British Isles 
may submit onc py only.) 
M. BETTENSON., Esa 
R strar 
University Off 
46 North Ba Durham 


METROPOLITAN BOROUGH OF 


ST. MARYLEBONE 
MEDICAL LIBRARIAN-—PUBLIC LIBRARIES 
ns are invited for a new appointment 
as. Librarian-in-Charee of the Special Medica 
Collection (Metropolitan Boroughs Special Collec 
tions Scheme). Salary in accordance with Grad 
APT.IT, minimum £840 per annum (£855 if aged 
26 or over), rising to £1,000 per annum. Candi 
dates must be Chartered Librarians with suital 

P ‘yar 


experience t superannuabie appoint 
nent 

Application form and further details of appoint 
ment from Establishment Officer, Town Ha St 
Maryiebone. W.1 Completed applications wt 
be returned bv noon 1 Monday. Februar ’ 
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technical and economik 
plants processing nuclear 


overing 
chemical 
Initially 
the Calder 
or for the 
near future. A considerable variety of 
accounting for process materials and the 
management, to the preparation of 
These posts would be suitable tor 
edge of the operation of Nuclear 
tion prospects are good and sclected 
‘round within the Technical Records 
perience in all phases of the work 


aspects 
fuels 


Works Technical 


De 


cants should have experience of work 


Salary 
Contributory 


within the scale £1.110 (at age 
superannuation 
Send for application form, preferably by 
Staff Appointments Officer, U.K.A.E.A 
Works, Sellafield, Seascaic, Cumberland 


Closing date January 22, 1961. 


successful applicants will be responsible 
Records Office 
Advanced Gas Cooled Reactor Office 
work 
preparation ot 
technical 
persons 
Reactors and their associated power 
candidates 


Pp 


A pass degree or H.N.C., in an appropriate 
in this field, but 
qualifications will be required to have had exceptionally good expericace 
26) to 
Staff Housing 
postcard 
Production 


THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


requires 


TECHNICAL RECORDS OFFICERS 
AT WINDSCALE AND CALDER WORKS, CUMBERLAND 


The Technical Records Department provides a comprehensive service to management 


the operation of nuclear reactors and 


Officer tor, either 
for some years 
operation in the 
trom the 
data for 


senior 
pcrating 


to a more 
which has been 
which will commence 
by these posts ranging 
graphical and tabular 


is covered 


budgcts 

who wish to know 
Promo 
to move 
blain ex 


sound basic 
Plant 
opportunitics 
them to 


obtain a 


will be given 
tment. thus allowing 
All 
the 


expected 
less than 


rmally 
with 


subject is n 
those 


appli 
normal 


£1.360 per 
Scheme 

quoting 

Group 


annum 


Wasi 
and 


Jia 
Calder 


reference P 
W indscale 


development laboratories in Centra! 


Pharmacology 
Analysis 
Oils and Fat Products 


There are also the following 

m one or more of the appropriate 
Analysis 
Meat Technology 
Biochemistry 
Cosmetics 
Glyceride Fats 
Bacteriology 


vacancies 
helds 


Organic Chemistry 
Apply in writing, Stating age. 


Scott and Son, Lid., 1 Clement's Inn 


fo 


qualifications and experience, 
London, W.C.2 


INTERNATIONAL COMPANY 


with wide interests in anima! products has the following vacancies in new research and 
London 


Head of 
Deputy 
Deputy 


Department 
Head 
Head 
rf qualified staff with 


ang junior 


experienc 


frozen foods. 
steroids ; enzymes 
perfumery : soaps 
hydrogenation : margarine 
foods ; industrial micro- 
b y 
Proteins ; steroids ; fine chemicals 
Box No. 939, T. G 


to 


UNIVERSITY OF OXFORD 
It is proposed to appoint a Demonstrator in 
weanic Chemistry from October 1, 1961 The 
mitial salary will be not less than £900 (plus 
hildren’s allowances) and the post may be held 
n conjunction with a College Fellowship 
Applications with academic record, statement of 
research interests and names of two referees 
should be sent to Dr. Lee's Professor of Chem- 
istry, Physical Chemistry Laboratory, South Parks 
Road, Oxford, not later than March 1. 1961 


ST. EDMUND HALL, OXFORD 
OFFICIAL FELLOWSHIP IN INORGANIC 
CHEMISTRY 

Ihe Governing Body proposes t appoint an 
Official Fellow in Inorganic Chemistry from Octo- 
ber 1, 1961 The post may be held in conjunction 
with a university post A demonstratorship in 
Inorganic Chemistry is advertised by the Inorganic 
Chemistry Laboratory from the same date 

Applications, with a brief statement of academic 
record and research interests, should be sent, not 
ater than March 1, 1961, to the Principal, St 
Edmund Hall, Oxford, trom whom turther details 
may be obtained 


ROYAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
GLASGOW 
Applications are invited tor a new Secnk 
Lectureship in Mathematics Preference will be 
given to a candidate active in magneto-fluid 
dynamics or plasma physics and able to initiate 

ch in one of these fields. The salary scale is 
bv £75 to £2,275 Superannuation is 
ough the F.S.S.U, and children’s allowances are 


Secre- 
(trom 
later 


the 
not 


lodged with 
Street 
obtained) 


should be 
George 
be 


Applications 
tary of the College 
whom further details may 
than January 31, 1961 


| 
| 
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| cal, cytological or clinica 


MEMORIAL RESEARCH 
UNIT 

QUEEN VICTORIA HOSPITAI 
EAST GRINSTEAD 

are invited for the full-time 

Johnson Research Fellow, to 
Tissuc Transplantation. The 
successful candidate should have previous experi- 
ence in this or related ficids Facilities will be 
iailable for any method of approach to this 
problem whether along immunological, biochem: 
Salary within the 
range of £1.650 to £2,000, entry unt dependent 
on qualifications and experience. annual increment 
£100, but a higher salary scale would be considered 
for a senior applicant Tenure three vears in first 
instance. 

Further particulars availabic 
East Grinstead Research Trust 
Hospital, East Grinstead, with wh 
hould be lodged, together with the 
referees, not later than February 24, 1961 


Applications m 
Johnson and 


vestigate problems of 


Secretary 
Queen Victoria 
applhicat 
names of three 


from the 


ns 


JAMAICA COLLEGE OF ARTS, 
SCIENCE AND TECHNOLOGY 
KINGSTON 
Falkner. M.Sc.CWales 
A.Inst.P 
Applicati are invited for apport 
of the Department of Science 
£1,750 by £50 to £2,000 Entry 
to qualifications and experience 
may be cither permanent or on contract 
housing The College is a 
veloping one 

Further information obtainable 

Colleges 

London, W.C.2. to m cations (six ¢ 
giving age, qualifications, experien and 
of three referees should be by January 
1961 


Principal: H BSc (Lond.) 
ument as Head 
Salary scale 
according 
ntment 
Possible 


rapidly 


assistance dc 


from Cor 1 for 
Inn 


nc 
Fields 
yp es) 
names 
31 


Overseas 


sent 


AUSTRALIA 
UNIVERSITY OF NEW SOUTH WALES 
VACANCIES FOR STAFF IN 

SCHOOL OF APPLIED PSYCHOLOGY 

The School of Applied Psychology of the Uni 
versity of New South Wales consists of an 
academic staff of sixteen under the headship of the 
Protessor of Applied Psychology Professor J 
Clark The undergraduate work of the Schoo! 
consists in the preparation of students taking 
psychology (applied and Pure) both at pass and 
honours levels in the Faculties of Arts Science 
ind Commerce In addition Dsychology is taught 
to students in the Faculties of Medicine, Applied 
Science and Engineering. The School also prepares 
candidates for the Masters’ Degree and for the 
Doctorate of Philosophy The general work of 
the School is partly in the applied fields, eg 
ndustrial, counselling. clinical and partly in pure 
Psychology A variety of research Programmes in 
both pure and applied fields are in operation, and 
research facilities are available to staff. Lecturers 
are expected to assist generally in the work of the 
more clementary classes, and for this reason 4 
sound basis in general psych logical theory js 
essential However the size of the School now 
enables reasonable opportunities for staff to work 
in their own field of specialization Applicants 
with research and specialized experience in the 
tollowing fields are specially sought Genera! 
Experimental. Statistics and Psychometrics, Clin: 

i Applied Psychology (particularly indus- 
1al 

The following vacancies exist 
ng Fellow, Senior Tutor 

Applicants should possess the following academic 
qualifications: Lecturer A degree with honours in 
psychology or equivalent qualifications and some 
postgraduate experience in research Teaching 
Fellow A degrce with honours in Psychology 
Senior Tutor A degree, prefetably with teaching 
experience 

Further details may be obtained from the Head 
4 the School of Applied Psychology, Kensington 
Subject to satisfactory medical examination. lec 
turers will be eligible to join the Superannuation 
scheme Teaching fellows and senior tutors arc 
subject to annual reappointment (normal maximum 
tenure for teaching fellows being three years) 

Salary ranges. Lecturer, £A.1.759 to £4.2.464 
per annum. Senior Tutor, £A.1.759 to £A.2.074 
Per annum Teaching Fellow £A.1,129 to 
£4.1.349 per annum. Ship fares to Sydney paid 

Four copies of applications, including the names 
f two referees, should be lodged with the Agent 
General for New South Wales, 56 Strand. Londor 

copy forwarded by airmail to 

Appointments Section, the University of New 
South Wales, Box 1, Post Office, Kensington 
N.S.W., to arrive before February 10, 1961 Ap 
Plicants outside the U.K. and Eire need only 
submit one copy of their application to th 
London address 


THE 


Lecturer, Teach 


and a 


D.S.L.R., ROAD RESEARCH LABORATORY 
Harmondsworth, Middlesex requires Scientific 
Officers or Senior Scientific Officers (1) (Physi 
cist) develop methods of determining the 
density morture content or bitumen content 
of road-making materials in situ by tech- 
niques involving the absorption or back-scattering 
~~ gamma radiation and neutrons Familiarity 
with tronic apparatus employed measuring 

of radiation an advantage @) Cir 
er or Physicist to study the ability of leyers 
forming a road spread the dynamic loads ap 
plied by the wheels of moving vehicles. The field 
work n this project involves measuring the tran 
sient stresses and strains in various forms of road 
ynstruction Sufficient mathematical ability for 
inalysis of distributicn of stress and = strain 
structures an advantage Quah 
second-class honours degree 
physic civil engineering r cquivaient 
Semor Scientific Officer at three years’ 
graduate exnerience. Salary ranges: (men) 
tic Officer, £730 to £1,205 Senior Scientific 
Officer, £1,330 to £1,640 Normal prospects 
Promotion in mid-thirties to Principal Scientifi 
Officer (£1,700 to £2,375).—Forms from Ministry 

f Labour, Technical and Scientific Register (K) 
26 Kine Street, London, $.W.1. quoting A.‘27 
OA Closing date January 24, 1961 


in 


to 


clasti 


first- of 


aver 


ications 


least 


f 
of 


NATIONAL VEGETABLE RESEARCH 
Station, Wellesbourne. Warwick. requires Scien- 
tfie Cfficer or Senior Scientific Officer to work on 
biochemica processes n seeds and seedlings 
Qualifications Good honours degree, preferably 
with postgraduate experjence Salary Scientifi 
Officer (£690 to £1,144) Senior Scientifi 
Officer (£1.250 to £1,540) Contributory super 
annuation scheme Applications, with names and 
addresses of three referees, to Secretary by Jan 


ary 2), 1961 


or 


XX 
Tae 
2 
| 
- > 
| 
duct 
| 
3) 
“gh 
4 
i 


THE MIDLANDS RESEARCH 
STATION OF THE GAS COUNCIL 


PILOT PLANT 
OPERATORS 


The Station, which is at Solihull, War- 
wickshire, is developing, on the large pilot 
plant scalc, new high pressure processes for 

gas production by the gasificati 
and l It 
who will 
responsible 
tion of thes 
f the resear 
qwalification 

t ate lev in Chemistry 
Mechanical Engineering 
advaniag¢ Shift work is invol 


The salary will be within 
£830 to £930 per annum 


Apply, in writing, to the 
Industrial Relations Officer. 
West Midlands Gas Board. 
6 Augustus Road, Edgbaston. 
Birmingham, 15. 


UNIVERSITY OF DURHAM 
SECOND CHAIR OF GEOLOGY 

Applications are invited for a Chair of Geology 
tenable in the Newcastle Division of the Univer- 
sity This is a newly established post and will be 
the second Chair of Geology in the Department at 
Newcastle The successful candidate will be re 
quired to take up duty on August 1, 1961, or such 
other date as may be arranged. Salary in accord- 
ance with the Professorial scale (£2,600 to £3,000 
a year) with family allowance and membership of 
PSS.U 

Further particulars may be obtained from the 
undersigned with whom applications § (twe 
copies}, must be lodged not later than February 
It, 1961 (Candidates outside the British Isles 
may submit one copy only.) 

Registrar 
University Office, 
46 North Bailey. Durham 


UNIVERSITY OF DURHAM 
CHAIR OF APPLIED MECHANICS 
Applications are invited for a Chair of Applied 
Mechanics, tenable in the Newcastle Division 
This is a newly established post and will be the 
third Chair in the Department of Mechanical En 
ginecring at Newcast The successfu 
red to take up duty 
other date as may 
lance with the Pr 
£3,000 a year) with tam 
of 
lars may be 
with whom app 
st be lodged not later than February 
(Candidates outside the British Isles 


t one only.) 


Registrar 
rsity Office 
46 North Bailey, Durham 


McMASTER UNIVERSITY 
POST-DOCTORAL FELLOWSHIPS IN 
PHYSICS 

Applications are invited for Nationa Research 
Council st-Doctoral Fellowships, ten 
abl n 4 rtment of Physics, McMaster 

applicants may choose tc 
time on their research or to suppiemen 
research i a modest amount of lecturing 

Inquiries and cations should be addressed 
to Professor H uckworth, Chairman, Depart 
ment of Physi McMaster University, Hamilton 
Ontario, Canada 

THE MEDICAL RESEARCH COUNCIL RE- 

es a Cyt gist or Trainee Cytologist at its 

lation Genetics Research r Old Road 

wdington, Oxtord The wor wuld be con- 

ynsiderable va y of human cyto 

Applicants would prefe but not neces 

have had previous ec of this type 

wk but should n zoology of 

The starting salary offered depends on 

1s and experience and could range from 

£1,500 Superannuation Applications 

giving full detat!s should reach the Director at the 
shove address by January 31, 1961 


d witha 
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SIERRA LEONE 
AGRICULTURAL CHEMIST 
To advise the Director of Agriculture on specific 
problems and for investigational studies in the 


| field including the laying out of field trails and 


their statistical analysis and interpretation. Can- 
didates (male) must have a good honours degree 
in agricultural chemistry with some postgraduate 
experience preferably in the tropics Appointment 
is On contract/gratuity terms for two tours of 
service in the first instance with emoluments in 
scale £1,039 to £1,924 per annum. Gratuity 15 per 
cent of aggregate emoluments Free passages on 
appointment and leave for officer, wife and up to 
three dependent children under cighteen years ot 
agc Children’s allowances Furnished accom- 
modation, generally available, at moderate rental 
Generous leave 

Apply z na in full and giving brict 

uls o ations and experience, to Director 
xf Recruitment, Colonial Office, London, S.W.1, 
quoting BCD.63/15,/04/C1 


LEVINGTON RESEARCH 
STATION 


FUNDAMENTAL RESEARCH 


A RESEARCH SCIENTIST is required, 
trained in classical physics, applied mathe 
matics, fluid dynamics, physical or theoreti- 
cal chemistry or in an engineering science. 
with research experience and preferably a 
research degree. The work, loosely described 
as fundamental chemical engineering re- 
search,” will involve theoretical and experi- 
mental investigations of processing opera- 
tions such as transfer of heat, mass, simul- 
taneous heat and mass, and chemical 
potential to collections of discrete solids and 
drops : physical action of solid upon solid ; 
fluid mechanics of fluid-solid systems ; tran- 
sient behaviour of well defined flow-systems 
ind of processing plant; and other prob- 
lems Experience in one of these is desir 
able but research training and aptitude, an 
analytical approach to problems, and fairly 
high mathematical ability are essential 

work is a Bramford Development 

yn (near Ipswich), a physically separate 

Levington Research Station Pilot 

ut Bramford provide continuity be- 

nvestigations of fundamental, micro- 

oncepts and the industrial compile. 

A laboratory, into which the 

scientist porate his ideas, is to be 

furnished, ar library is arising Addi- 
available at Levington 

other forms f analysis 

specialized advice 

inalysis 


experience and qualifi 


yperates a Pension Scheme 

1 staff, includes provision 
dependent children 

to 

Fert 

Felixstowe, 


UNIVERSITY COLLEGE OF 
RHODESIA AND NYASALAND 
Applications ar wited for: (1) Two Fello 

ships in Arthropod Physiology Tenure three years 
Appointment in scales A and B below ‘an 
fates should have a good first degr 
ind for appointme to the higher 
tial research experience (2) Three Fel! 
i col my for work on the ec ‘ 

iology he snail vectors of schistosomias 
lly in scale C Tenure five 
return passages for appointe 
cales: (A) Junior Research 

£1,000 annum. (B) 

£50 to £1,400 per 
rch Fellow G) £1,500 
(ii) £1.800 bw £50 to 
iperannuation and medica! 
aid schemes passages to Salisbury for 
IPPointec allowance of £100 per 
annum if unfurnished college accommodation at 
15 per cent of salary is not provided 
Detailed applications (six copies). naming thre« 
referees, by January 30. 1961, to Secretary, Inter- 
University Council for Higher Education Overseas 
29 Woburn Square, London, W.C.1. from whom 
further particulars may be obtained 


£2,000 per 


January 7, 1961 


CENTRAL ELECTRICITY 
GENERATING BOARD 
EASTERN DIVISION 


Applications are invited for the following 
appointment 


MATHEMATICAL ASSISTANT 
BRADWELL (NUCLEAR) GENERATING 
STATION (ESSEX) 

Salary range £670 to £805 per annum 

The commencing salary will depend upon 
age and qualifications 

Applicants should be young mathematics 
graduates 

The work will be varied in nature, involv 
ing analysis and calculations based on phys 
cal measur ents made on the nuclear reac- 
tors, in order to ensure their safe and 
efficier operation 

Opportunities to write programmes tor a 
large, modern computor (1.B.M 09) w 
arise, and a period of training for this type 
of work will be provided 

Applications, quoting Reference Nx 
S.V.1417, stating age, details of education 
experience and present position, should be 
sent to the Controller, Central Electricity 
Generating Board, Eastern Division, West 
Farm Place, Chalk Lane, Cockfosters, 
Barnet, Herts, by January 14, 196 


AUSTRALIA 
THE UNIVERSITY OF NEW SOUTH WALES 
SENIOR LECTURER IN MEDICAL PHYSICS 
FACULTY OF MEDICINE 

The University invites applications for appoint 
ment to the position of Senior Lecturer in Medical 
Physics in the School of Physiology wmhin the 
Faculty of Medicine Salary £A.2.5°9 range 
£A4.3.029 per annum Commencing salary accord- 
ing to qualifications and experience Applicants 
should be graduates in physics or electrical engin 
cerme with experience in the application of clec- 
tronics to modern research problems. Duties will 
include the establishment of the School's eiectronic 
aboratory and workshop and participation in the 
teaching programme for science and medical 
students The School's research activities lie 
primarily in the fields of cardiopulmonary physio- 
logy and neurophysiology and the successful apph- 
cant will be expected to participate in these activi- 
tres ; previous expericnce in physiology is not 
essential First-class ship fares to Sydney of the 
appointee and his family will be paid Appointee 
will be cligible, subject to satisfactory medical 
report, to contribute to the State Superannuation 
Fund 

Four copies of applications (including the names 
of two referces) should be lodged with the Agent- 
General for New South Wales, 56-57 Strand 
London, W.C.2. and a py forwarded to the 
Ar ntments Section, the University of New 
South Wales, Box 1, Post Office, Kensington 
N.S.W.. by airmail to arrive before February 10, 
1961 Applicants outside the United Kingdom 
and Eire need only subm: x¢ copy of their appli 
cation to the London address 


HILL FARMING RESEARCH 
ORGANIZATION 


Applications are invited from honours graduates 
(or those expectir ’ raduate with honours in 
1961) in botany agricultural botany r plant 
Husbandry tor a ar which will shortly arise 
in the grade of Sci ic Officer on the Organiza- 
tion’s Botany Staff the hill research farm otf 
Sourhope, near Ke Roxburghshire Salary 
scale £690 to £1,144 rannum. Superannuation 
under F.S.S.1 

Further particulars and application form may 
be obtained from the Secretary, H Farming Re- 
search anization, 48 Palmerston Place, Edin 
bureh 12 ‘ losing date for applications wil! 
be January 2 1961 

WOOL INDUSTRIES RESEARCH 

ASSOCIATION 

A vacancy occurs for a Mathematician with 
special interest in applied mathematics or theoreti 
cal physics, lively mind, and interest in investigat- 
ng wide variety of problems (mechanical, physi- 
cal, numerical, etc., in nature) arising in textile 
research. Ph.D. or previous research experience 
desirable Starting salary up to £1,590 per annum 
(with F.S.S.U. benefits), according to qualifications 
and experience 

Apply to the Association, Torridon, Headingley 
Lane, Leeds, 6 
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January 7, 1961 NATURE 


CIBA (A.R.L.) LIMITED 


have a vacancy for 


A CHEMIST FOR WORK ON 
ADHESIVES 


Candidates should be under 30 and must have an Honours degree in 


They 
knowledge 


aged 
in a position where 
This 
! be 


Chemistry should also have at least three years’ experience 


fundamental! has been applied to practical applications experience 


need not necessarily have been in the adhesives field, but preference wil given to 


candidates with expericnce of synthetic resins 


The work will the formulation of synthetic adhesives 


varicty 


consist of resin 


of bonding problems 


Working conditions are excellent, staff benefits and salaries comparing very favour 


ly with other companies > facto is located in a pleasant country village cight 


miles outside Cambridge 
Assistant Secretary, CIBA (A.R.L) Limited, Duxtord 


s and Stating their present salary 


Applicants should write 


Cambridge, setting 


ENGLISH ELECTRIC 
VALVE CO. LTD, 


CHELMSFORD, ESSEX 


} A PHYSICIST or MATHEMATICIAN 


» is required for research on electron optical 
systems 


Applicants should possess a first or second 
c'ass honours degree in physics or mathe- 
matics and be preferably within age range 
22 to 30 


; Salary will take into account age and any 
Previous relevant experience 


English Electric 
W.C.2, quoting 


Apply to Dept. G.P.S., 
House. Strand, London, 
reference N.1595L 


SYNTHETIC AND PHYSICAL ORGANIC CHEMISTS 


SYNTHETIC AND PHYSICAL ORGANIC CHEMISTS 
are required by 
PLANT PROTECTION LIMITED 
of IMPERIAL CHEMICAL INDUSTRIES) 
at its Research and Development Station 


at JEALOTT’S HILL, near BRACKNELL, BERKSHIRE 


(a subsidiary 


tor work on biologically active chemicals for use in crop protection 
Applicants should possess good honours degrees in chemistry and post- 
graduate experience cither at a university or in industry. They should not 
exceed 30 years of age and should write in the first instance, giving briet 
particulars only, to the Staff Officer, Plant Protection Limited, Fernhurst 
near Haslemere. Surrey 


OLDCHURCH HOSPITAL 
ROMFORD, ESSEX 
(709 Beds) 

RADIOTHERAPY DEPARTMENT 
Senor Technician or Technician required for the 
above Department. Duties include Physics Work- 
shop, Isotope Laboratory, Radium and Mould 
Room work Instrument or Physics Workshop 
experience essentia Salary £5°0 to £710 per 
annum ; senior grade, £710 to £905 per annum 
would be applicable to suitably qualified person 
Applications, quoting Ref. 17/39, giving full 
details, including age and experience, together with 
names of two referees and or copy of testimoniais e . 
to the Group Secretary, Romford H.M.C., Old- | ified 


ment ned 
church Road, Romford 
Letters should be addressed to the Re 


Templeman, the niversity, Birminghar 
soon as possible and in any case 
ch 1, 1961 


UNIVERSITY OF BIRMINGH 
FACULTY OF ARTS 
SECOND CHAIR WITHIN 
DEPARTMENT OF 
The University intends to fil 
second Chair within the Department of 
For this purpos the University is 
scholar wh t stretch 
daries between theok the 
Philosophy to develop work 
The new Chair. provided by 
Trust, has been establ 
first instance At this 
b ft and 


whose 


THE 
THEOLOGY 


The 


se Interests across the 
in this genera 
the Edward 
shed for 
tage, the | 
from those 


interests 


miversity 
hear 
and 


wh ar 
are of th 


¢ giad to 


ELECTRONICS MECHANIC WITH LIGHT 
fitting and turning experience required to build 
and maintain electronic and instrumentation 


AM 


a newly established 


ology 


seeking a 


bou 


natural sciences ar 


seven years | 


strar 


n 


bet 


vices for agricultural engineering research | 
assist experimental work Time served or ex- | 
Service tradesman would suit City and Guilds | Station, Wellesbourne, Warwick. requires 
Certificates or National Certificate desirable be assist in ficld experimental work Deg 
Superannuated staff post Grade Semor Assistant } Science, Or diploma in horticulture or agr 
(Scientific) Minimum age 25 Salary £755 to | Salary (Assistant Experimental Officer 

Further particulars from Secretary scale rising to £920 per annum Contr 

. Scottish Station, Howden, Mid Calder. | superannuation scheme 
Midiothian Secretary 


NATIONAL VEGETABLE RESEI 


ARCH! 
Officer 
ree in 


culture 
grade) in 


butory 


Further particu'ass from 


HER BRITANNIC MAJESTY’S 


CIVIL SERVICE COMMISSION 
and 
THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
will 


be holding joint 


Selection Boards 
in 
Several Centres 
throughout the United States of 
America 
beginning 
MARCH 27, 1961 
for 


to interview candidates 


SENIOR and JUNIOR FELLOWSHIPS 
and for 

PERMANENT APPOINTMENTS 

in the 

SENIOR SCIENTIFIC OFFICER 

and 
SCIENTIFIC OFFICER GRADES 
Research and Dx 


and in the Estab 
Kingdom Atomic 


1 British Government 
velopment Establishments 
shments of the United 
Energy Authority 


resident in the United 
are invited to apply for 


British scientists 
States of America 
further details to 


THE DIRECTOR, 

UNITED KINGDOM SCIENTIFIC 
MISSION, 

1907 K STREET N.W., 

WASHINGTON, 6, DC 


The closing date for receipt of applications 
in Washington will be 


FEBRUARY 1, 1961 
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BRISTOL COLLEGE OF SCIENCE MANCHESTER COLLEGE OF 
AND TECHNOLOGY SCIENCE AND TECHNOLOGY 
ASHLEY DOWN, BRISTOL, 7 RESEARCH IN RHEOLOGY 
The Governors invite applications for the post Applications are invited from physicists for a 
t Assistant, Grade B, in the Department of | position as experimental Research Assistant in the 
Physics Applicants should possess an honours | Department of Mathematics to continue and de- 
degree in physics and have had research or in- | velop a fundamental! investigation of the rheologi- 
dustrial experience in some branch of Applied | cal properties of concentrated polymer solutions 
Physics Teaching experience desirable Salary, | Recently developed apparatus is available for the 
according to experience and qualifications, within | measurement of flow birefringence and normal and 


the range £790 to £1,435 shear stress components in shear flow The work 
Application forms and details from the | calls for initiative in the design and construction 
Registrar of new apparatus, and for the ability to perform 


series of observations of sustained accuracy 
UNIVERSITY OF DURHAM Candidates should possess a good honours degree 
Applications are invited for the newly estab- | ' Physics. The position is tenable for two years 
ished Chair of Inorganic Chemistry tenable in the | '" the first instance Salary will be £675 per 
Newcastle Division of the University The suc- | 220um and the post will be superannuable under 
essful candidate will be required to take up duty F.S.S.l 
ym August |, 1961, or such other date as may be Applications should be forwarded to the Regis- 
arranged Salary in accordance with the Profes- | ‘"®* the Manchester College of Science anc 
sorial scale (£2,600 to £3,000 a year) with family Technology, Sackville Street. Manchester, 1, on or 


allowance and membership of F.S.S.t before January 31, 1961 


Further particulars may be obtained from the ¢ 
undersigned with whom applications (twelve copies) UNIV E RSI I Y OF SOU I HAMPTON 
must be lodged not later than February 25, 1961 DEPARTMENT OF AERONAUTICS AND 
(Candidates outside the British Isles may submit ASTRONAUTICS 
me copy only) Applications are invited for the post of Lecturer 


REGISTRAR or Assistant Lecturer in either hypersonics or 

University Office noise and vibration theory Candidates should 

46 North Bailey have a g00d honours degree in enginecring, mathe- 
Durham matics or physics together with suitable experience 


|} in hypersonics or noise and vibration theory 
NATIONAL INSTITUTE OF Salary scales: Lecturer, £1,050 by £50 to £1,400 

| by £75 to £1,850 with an efficiency bar at £1,475 
AGRICULTI RAI BOTANY | Assistant Lecturer, £800 by £50 two £950 The 

Applications are invited for the following posts | nitial salary will depend on qualifications and cx 

(1) Technical Officer (Horticultural Crops). Candi- perience 

dates should be graduates in horticulture. or in Further particulars should be obtained from 
botany with horticultural experience Starting | the Secretary and Registrar, the University, South- 
Salary for men, £965 at age 25 of over ;: maximum } ampton, to whom applications (seven copies from 
f scale £1,510. (2) Assistant Trials Officer at | United Kingdom applicants) should be sent not 


Leeds University Farm, Headley Hall. Yorks later than February 13, 1961 
Practical experience in crop production an advan- NATIONAI PHYSICAL LABORATORY 
tage Starting salary for men with good honours Teddington, Middlesex, requires officers to work 


degree £690, and for others £670, maximum of | in field of neutron physics. 1. In Scientific Officer 
scale £930: some allowance can be made for post- (Ref 636 OA) both 
chemists are required to initiate and assist in 
(3) Technical Officers hol ‘ine in agricul. | cross-section measurements, precision 
measurements of nuclear level schemes and con- 

botany ew work struction of semi-conductor detectors for nuclear 
Tr radiations Also in field of crystal diffraction as 
women, £560 at age 21. ris ne ‘to a maximum of applied to neutron and gamma-ray spectroscopy 
£1.240 Superannuation Scheme 7 Qualifications: first- or second-class honours de- 
Further particulars and application forms from | physics oF or . 
M. G. Tozer, Secretary, NI.AB Huntiaadoe Salary Scientific Officer, £730 to £1,205; Senior 
Road, Cambridee Scientific Officer, £1,330 to £1,640 (at least three 
years’ postgraduate research experience required) 

2. Experimental Officers (Ref. A.536/OA) are re 
APPLICATIONS ARE INVITED FOR THE quired to work with Scientific Officers on duties 


post of Director of Jute Research (Technology) set mut above Qualifications Pass degree 
at a newly established Jute Research Institute near HNC ie Applied Physi s of Chemistry or 

ast Pakista Will be required to take equivalent Age not below 26. Salary: £1,075 


~ on jute and to | €1.325.—Forms from Ministry of Labour, Tech- 
advise the Central and Provincia! Governments on nical and Scientific Register (K). 26 Kine Strect 

matters relating to technological research on jute London. S.W.1 ou wing appropriate reference 


and others fibres. Should be preferably a physicist 
: with experience of research in fibre technology at DEPARTMENT OF GEOLOGY, UNIVER 
: a Textile Research Institute in this country sity of Alberta, invites applications for appoint- 


Salary £3,500 per annum (subject to U.K. income ment as Assistant Professor from Geologists whc 
tax) plus tax-free overseas allowance of £1,320 per | have completed their doctorate, prefcrably with 
annum (married) or £725 per annum (single) and | specialization in one or more of the following 
ther allowances Furnished accommodation for fields geomorphology, photogeology, hydrology 
married man provided Duration three vears in | straticraphy, paleontology Initia! salary $6,000 to 
the first instance Contract with U.K. Govern- | $8,500 (8-month teaching year) Application 
ment For further information and application | should be accompanied by a curriculum vitae and 
form write Ministry of Labour (F.9) Almack | two letters of recommendation and addressed to 
House, Kine Srrect, London, SW 1, quoting | Chairman, Department of Geology, University of 
Al? PAK /163/TCS. Alberta, Edmonton, Canada 


COUNTY LABORATORIES LIMITED 


Manufacturers of Brylcreem, Silvikrin, Macleans Toothpaste and many 
other well known toiletry products require for their Product Research 
Laboratory 


Senior Biochemist—Honours Graduate to lead research on the Biochem- 
istry and Physiology of skin and hair 


Excellent working conditions, Profit Participation and non-contributory 
Pension Schemes in operation 

Apply to Personnel Manager, County Laboratories Limited, Beecham 
House West, Great West Road, Brentford, Middlesex 


January 7, 1961 


UNIVERSITY OF AUCKLAND 
NEW ZEALAND 
SENIOR LECTURESHIP OR LECTURESHIP 
IN GEOGRAPHY 

The Council invites applications for the above- 
mentioned post Applicants should have special 
qualifications, teaching and research experience in 
either biogeography and climatology or cultural 
(especially economic) geography The salary for a 
Senior Lecturer is £1,750 per annum, rising wo 
£2,000 per annum, by annua! increments, two of 
£100 and one of £50. and tor a Lecturer £1,250 
by £75 two £1,700 per annum. Commencing salary 
within the respective scales will be determined ac 
cording to qualifications and experience Trave! 
ind other removal expenses are allowed within 
certain limits 

Further particulars and information as to the 
nethod of application may be obtained from the 
Secretary Association of Universities of the 
British Commonwealth 36 Gordon Square 
London. W.C.1 Applications close, in New 
Zealand and London, on February 17, 1961 


UNIVERSITY OF SYDNEY 
LECTURESHIP AND SENIOR LECTURESHIP 
IN PURE MALHEMATICS 

Applications are invited for the above-mentioned 
positions Salary for a Lecturer is within the 
range ¢A.1.730 by £A4.105 to £4.2.435 per annum ; 
for a Senior Lecturer within the range £A.2,550 by 
£A.95 to £A4.3,000 per annum and will be subject 
to deductions under the State Superannuation Act 
In addition, in each case, cost of living adjust- 
ments will be paid The mmencing salary will 
be fixed according to the qualifications and experi- 
ence of the successful applicant Under the Staff 
Members’ Housing Scheme, in cases approved by 
the University and its Bankers, married men may 
be assisted by loans to purchase a house 

Further particulars and information as to the 
method of application should be obMained from 
the Secretary, Association of Universities of the 
British Commonwealth 36 Gordon Square 
London, W.C.1 Applications close, in Australia 
and London, on February 24, 196! 


UNIVERSITY OF SYDNEY 
SENIOR LECTURESHIP AND LECTURESHIP 
SENIOR LECTURESHIP IN PHYSICS 

Applications are invited for the above-mentioned 
Posts One appointee will work with Professor 
C. N. Watson-Munro in the field of plasma 
physics in the Wills Thermonuclear Physics De 
partment and the other appointee will work with 
Dr. B. Y. Mills in the Chatterton Astronomy 
Department The salary for a Senior Lecturer is 
within the range £A.2,550 by £A.95 to £A.3,000 
per annum; for a Lecturer within the ranec 
tA.1.730 by £A.105 to £A.2,435 per annum. In 
each case cost of living adjustments wil! be 
allowed. The salary is subject to deductions under 
the State Superannuation Act The commencing 
salary and grade of appointment will be fixed 
according to the qualifications and experience ot 
the successful applicant Under the Staff 
Members’ Housing Scheme in cases approved by 
the University and its Bankers, married men may 
be assisted by loans to purchase a house 

Further particulars and information as to the 
method of application may be oMained from the 
Secretary Association of Universities of the 
British Commonwealth Gordon Square 
London. WC.1 Applications close, in Australia 
and London, on March 3, 1961 


NATIONAL INSTITUTE OF 
AGRICULTURAL BOTANY 


Applications are invited for the following posts 
(1) Two Research Assistants for work in the 
Official Seed Testing Station on (a) Seed Physio- 
logy and (b>) Weed Dissemination. (2) Research 
Assistant to assist in studies on competition be 
tween cereals and other species Applicants should 
have a deeree in agriculture or botany, preferably 


at honours level Starting salary for al! three 
posts, for men and women, £560 at age 21, rising 
to a maximum of £1,240 Superannuation 
Scheme 


Further particulars and application form from 
M. G. Tover. Secretary, N.1.A.B., Huntingdon 
Road, Cambridge 


CARDIFF HOSPITAL MANAGFE- 
MENT COMMITTEE 


Senior Biochemist, suitably qualified, required 
at Sully Hospital (318 beds), near Penarth, Glam 
Work will include co-operation with Surgical De- 
partment in investigation of biochemical probiems 
N_H.S. conditions and salary (£1,250 to £1,700 
per annum) 

Form of application from Group Secretary, 44 
Cathedral Road, Cardiff 
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NATURE 


STANDARD TELECOMMUNICATION LABORATORIES 


MILLIMETRE WAVES 


We are actively engaged in programmes aimed at the realisation of coherent 
generators for millimetre and submillimetre wavelengths, and their exploitation in 
telecommunications 

Some of the approaches we are investigating are extensions of the microwave tube 
art, others represent new departures in the solid state field 

An extensive waveguide programme is under way 

We would like to meet physicists or engineers who feel that they could contribute 
creatively to any of these aspects of our work. 


COHERENT OPTICAL GENERATORS 
AND MODULATORS 


We are initiating a programme of research aimed at the realization of coherent 
opucal and intra-red sources of radiation, and of efficient means of modulation and 
detection The programme is aimed at a wide variety of ultimate uses 

We invite applications from physicists, preferably with experience in quantum 
mechanics and solid state theory, to participate in this interesting and challenging work 


THEORETICAL ANALYSIS 


We would like to meet a mathematician or mathematical physicist who can command 
4 considerable analytical ability combined with a strong sense of physical intuition 
Experience in problems involving electron dynamics is desirable but not essential 

The problems involved are both difficult and stimulating Excellent computing 
facilities are available 


S.T.L. has just moved into spacious new buildings 
near Harlow, where excellent housing is available. 


Apply to Mr. P. J. Rogers, Personnel Manager, who will arrange an informal inter- 
view. Expenses of interview will be met 


Standard Telecommunication Laboratories Ltd. 


LONDON ROAD HARLOW ESSEX 


LEIGH ELECTRONIC 
DEVELOPMENTS LIMITED 
HAVANT, HANTS 


LABORATORY 
TECHNICIAN 
A Laboratory Technician is required with 


some experience of high vacuum work and 
some ability in glass blowing. O.N.C. quali 


fications will be advantagcous. The success 
tul candidate will be expected to take part 
the development of prototype vacuum 


ctronic devices 


A good salary wil! be paid, and in certain 
cases assistance towards rented housing can 


be given 


Applications to Regional Personne 

Managcr, Leigh Electronic Development 

Limited, New Lane, Havant, Hants, quoting 
LED /23. 


PARKE, DAVIS & 
COMPANY 


require a LABORATORY TECH- 
NICIAN for their PHARMACO- 
LOGICAL RESEARCH LABORA- 
TORIES, preferably with some 
experience of general laboratory 
workshop practice, and building of 
electronic apparatus specifi- 
cations. Training will be given in 
the specific requirements on the 

with opportunites for further 


SENIOR 
PHARMACOLOGIST 


MAY & BAKER LTD 
DAGENHAM, ESSEX 


Applications are invited from Pharmacologists for a senior post in 
the Research Laboratories of May & Baker Ltd. Applicants who 
should be not less than 30 years of age, should have had substantial 
research experience. The salary paid will depend on the ability 
and experience of the candidate, but it is considered that a suitably 
qualified candidate should justify a commencing salary of £1,500 
per annum, and an outstanding research worker should eventually 
earn a salary within the range £2,000-£2,500 per annum. May 
& Baker research staff are encouraged to maintain academic con- 
tacts and to take part in meetings of scientific societies. Laboratory 
facilities in the new Research Institute are excellent. There is a 
Pension and Life Assurance scheme in operation. 

Apply initially in writing to the Personnel Officer, quoting 
Reference No. 212/60. 


Applicants should be 18+ years 
of age, preferably with a G.C.E. 
“A” level in Physics 

Terms of employment are altrac- 
tive They include a five-day, 374- 
hour weck, generous salary scale, 
and contributory life assurance 
plan. Staff restaurant. 


Please apply to: 
Personnel Manager, 
Parke, Davis & Company, 
Staines Road, 
Hounslow, Middlesex 


PARKE, DAVIS & 
COMPANY 


A vacancy exists in the DEPART- 
MENT OF PHARMACOLOGICAL 
RESEARCH for a QUALIFIED 
PHARMACOLOGIST with RE- 
SEARCH EXPERIENCE 

The work will be concerned with 
the search for new pharmaco- 
dynamic agents. Those with Ph.D., 
M.Sc., B.Sc., or B Pharm. degrces, 
or equivalent qualifications, are in- 
vited to apply for this post 

The terms of employment with 
the Company are attractive. They 
include a generous salary, pension 
and life assurance plan, and a five- 
day, 374-hour week 

Please apply: 
Personnel Manager, 
Parke, Davis & Company 
Staines Road, 
Hounslow, Middlesex 


SENIOR TECHNICIAN If REQUIRED TO 
take charee of a Laboratory Special experience 
in Bacteriology is necessary Applications, t 
gcther with names of two referees, should be sent 
as soon as possible to Secretary, Forest Grour 
H.MC., Langthorne Road, E.1! 
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UNIVERSITY OF NEW ENGLAND 
ARMIDALE. NEW SOUTH WALES 
LABORATORY TECHNICIANS 
Applications are invited for two positions of 
Laboratory Technician in the Faculty of Rural 
Science Department of Physiology Experience 
f laboratory procedures in hacmatology is desir- 
able but not essential The main research interest 
of the department is the physiology of erythro- 
cytes The successful applicant will have a respon- 
sible position in the team Department of Live- 
stock Husbandry The technician wil! be primarily 
responsible for the development and functioning 
f a fleece measurement laboratory under the 
guidance of Dr. M. L. Ryder, but will be ex- 
pected to assist wth class preparations and re- 
search into wool growth, involving histological 
techniques Experience in this field is desirable 

not essential The commencing wage will be 
xcoording to qualifications and expericnce 
£A.26 Ss. %d per week (males) and 
10d. (females) subject to future varia- 
basic wage Four weeks annual leave 
leave and long service leave Fares 
paid and removal expenses up to £A.200 
ratory technicians may enrol for a part-time 
c. degree 
Applications from within Australia and New 
/caland should be forwarded to reach the Regis 
rar University of New England Armidale 
NSW Australia, not later than February 10 
1961: applicants outside Australia and New Zeca- 
and should forward their applications to the Sec 
retary, Association of Universities of the British 
Commonwealth % Gordon Square London 
W.C.1, by the same date. In the case of these 
indidates an additional copy should be forwarded 
to the Registrar, by air mail if necessary Appli 
sions should give full particulars of qualifica 
ons and experience, together with the names of 
wo referees 


UNIVERSITY OF MANCHESTER 
RESEARCH ASSISTANT IN REGISTRAR’S 
OFFICE 
An investigation is to be undertaken in the 
Registrar's Office into the application of 

omputing methods to such admini- 
t processes as for example, statistical 
analyses, registration of students, timetables for 
xaminations, compilation maintenance 
etc It is proposed to 
Assistant in the Registrar's 
of about two years to take part 
tigation Applications are invited from C 
men graduates with experience of electronic 
this appointment Facilities w 
r the person appointed to 
ymputing machine at present 
mputing machine aborato 
n accordance with qualifications 
perience, and the post will carry membership 
the F.S.S.1 and children’s allowance scheme 
to commence as soon as possible. Appl 
ns should be sent not later than January 14 
1961, to the undersigned. from whom further 
~articulars and forms f application may be 
btained 


VINCENT KNOWLES 
Registrar 


UNIVERSITY OF BRISTOL 
RESEARCH FELLOWSHIP 
qualified cand 
LC.1. Research 
Chemistry 
or in a re- 
an appointment may be 
luring the current academic year The ap 
nt will date from October 1. 1961, and 
made for a perio ip to a maximum ot 
years The salary will depend upon qualf 
md expericnce but will be within the 
£800 to £1,100 per annum, together with, 1 
priate cases, F.S.S.1 benefits and family 


ations, Stating age. details of qualification 
xperience, publications, research work in pro 
ind on outline of proposed ficld of re 
together with the names of two referees 
be received not later than March 1, 1961 

the Registrar, the University, Bristol 8 


FELLOWSHIPS AND ASSISTANTSHIPS 
for advanced deerce students in the ficlds of metal- 
urey. ceramics and semiconductors A new 
Materials Research Centre provides exceptional 
ties for basic research and graduate studies 
n kinetics physical ceramics and metallurgy, im 
perfection studies in solids physics of solids 
thermodynamics and X-ray diffraction Appl- 
ants with deerees in mathematics. the physical 
sciences of engineering will be considered, De- 
partment of Materials Science, the Technological 
Institute, Evanston, [linois. 


NATURE 


COMMONWEALTH 
AGRICULTURAL BUREAUX 


Applications are invited for a vacancy as Junior 
Mycologist at the Commonwealth Mycological 
Institute, Kew, from candidates with a good 
honours degree in botany, and postgraduate train- 
ing in systematic mycology. A working knowledge 
of Latin and German is required, with Russian an 
added qualification. Salary scale £710 to £2,325 by 
annual increments with bars and an additional 
London weighting of £20 to £50. Starting salary 
according to age, qualifications and experience 
For those aged 32 or under at time of appoint- 
ment, up to two increments allowed for completed 
years of National Service and two extra increments 
after two years’ satisfactory service Provision 
for superannuation 

Further information from the Secretary, Com- 
monwealth Agricultural Bureaux, Farnham House 
Farnham Royal, Bucks, England, to whom appli- 
cations should be made not later than March 31, 
1961 Government employees should apply 
through their Governments 


HAREFIELD HOSPITAL 
HAREFIELD, MIDDX. 


SENIOR LABORATORY TECHNICIAN 
(Grade ID 


required for the above General and Chest 
Hospital with special experience in haema- 
tology and blood transfusion work 

London weighting payable 

Applications, with names of two referees, 

the Hospital Secretary 


CHARING CROSS HOSPITAI 


GROUP 

HOSPITAL PHYSICIST (SENIOR GRADE) 

Applications are invited for a new appointment 
n connection with the installation of tcletherapy 
quipment in an extension of the radiotherapy 
sotope laboratory at Fulham Hospital, W.6 The 
work will involve collaboration in clinical research 
sing radioactive substances Whitley Council 
salary and conditions 

Applicator with names of two referees. t& 
House Go Charing Cross Hospital, W.C.2 


INSTITUTE OF CANCER RESEARCH 
Royal Cancer Hospital A vacancy 

*hysics Department, Sutton, Surrey, for 

hemist to join a team engaged in the study 
trace metal metabolism using radioactive 
tracer techniques Candidates should possess a 
first- or second-class honours degree in biochem- 
stry or chemistry and the possession of a higher 
fegeree would be an advantage Salary in accord- 
ance with M.R.C. scales in the range £1,100 to 
1.300 Applications, giving the names of two 
referees, to the Secretary, 33 Sumner Place 
quoting ref. 300/G/8 


THE DIRECTOR OF THE POULTRY RE- 
search Centre in Edinburgh invites applications 
for two posts concerned with Cancer Research 
1) A Qualified Electron Microscopist, with a bio- 
ogical background to investigate problems relatung 
to cancer Salary up to £1,450 according to quali- 

ions and experience Superannuation QA 

Assistant to collaborate with the 

in investigations relating to the physio 

effects of controlled environments \ 

honours degree is required and candidates 

have some research experience Salary 

Superannuation Applications, with names 

of three referees, should be made to the Director 

f the Poultry Research Centre, King’s Buildings 

Vest Mains Road, Edinburgh, 9%. within two 
weeks 

BRITISH PETROLEUM COMPANY LIMITED 
has a vacancy for a Chemist at the Research 
Centre, Sunbury-on-Thames Applicants should 
have an honours degree in chemistry and not be 
nore than 30 years of age A postgraduate train- 
ng is desirable with experien in the manipula- 

yn of electron spin resonance equipment and 
nterpretation of the measurements The job re- 

an interest in the application of electron 

esonance techniques to a variety of physico- 

al systems including, for example work with 

celerator ym radiolysis of hydro- 

sulphur compounds Salary ac- 

age, qualifications and experience 

ontributory pension fund. Housing scheme 

uncheon club Removal expenses and settline-in 

allowance payable in certain cases.—-Write, givine 

fuli details. quoting reference H.5377, to Box 
6480, c o Hanway House, Clark's Place, E.C.2 


January 7, 1961 


UNIVERSITY OF NOTTINGHAM 
LC.I. RESEARCH FELLOWSHIPS 

Applications are invited for Imperial Chemical 
Industries Research Fellowships in Chemistry (in- 
cluding Agricultura Chemistry), Physics, 
Pharmacy, Engineering, Metallurgy and related 
subjects, tenable at the University of Nottingham 
A number of appointments may be made as from 
October 1, 1961, with a normal tenure of three 
years. The salary will be within the scale £800 
to £1,100 per annum, depending on qualifications 
and experience Fellows will have status as 
members of the academic staff and will be eligible 
for F.S.S.U. benefits and children’s allowances 

Further particulars and forms of application may 
be obtained from the Registrar, to whom applica- 
tions must be returned not later than March 1 
1°61 


UNIVERSITY OF SOUTHAMPTON 
DEPARTMENT OF MATHEMATICS 

Applications are invited for the post of Lec- 
turer or Assistant Lecturer in Applied Mathe- 
matics Salary Scales: Lecturer, £1,050 by £50 
» £1,400 by £75 to £1,850 with an efficiency bar 
ut £1,475 Assistant Lecturer, £800 by £50 to 
£950. The initial salary will depend on qualifica- 
uions and experience 

Further particulars should be obtained from the 
Secretary and Registrar, the University, South 
ampton to whom applications (seven copies from 
United Kingdom applicants) should be sent not 
‘ater than February 10, 1961 


UNIVERSITY OF SOUTHAMPTON 
DEPARTMENT OF MATHEMATICS 
Applications are invited for the post of Lecturer 
Assistant Lecturer in Pure Mathematics. Salary 
scales: Lecturer, £1,050 by £50 to £1,400 by £75 
to £1,850 with an efficiency bar at £1,475. Assist- 
ant Lecturer, £800 by £50 to £950 The initia 
salary will depend on qualifications and experi 

ence 

Further particulars should be obtained from the 
Secretary and Registrar, the University, South- 
ampton to whom applications (seven copies from 
United Kinedom applicants) should be sent not 
later than February 10, 1961 


UNIVERSITY OF SOUTHAMPTON 
DEPARTMENT OF ELECTRONICS 

Applications are invited for an additional post of 
Lecturer or Assistant Lecturer in Electronics 
Salary scales: Lecturer, £1,050 by £50 to £1,400 
by £75 to £1,850 with an efficiency bar at £1,475 
Assistant Lecturer, £800 by £50 to £950. The 
nitial salary will depend on qualifications and 
experience 

Further particulars should be obtained from the 
Secretary and Registrar, the University, South- 
ampton, to whom applications (seven copies from 
United Kinadom applicants) should be sent not 
later than February 28, 1961 


SENIOR RESEARCH FELLOWSHIP 
tenable for three years at the 
CHEMICAL DEFENCE EXPERIMENTAL 
ESTABLISHMENT 
Porton, near Salisbury, Wilts 
Applications are invited from graduates in Bio 
hemistry a Ph.D. degree and at least three years 
postgraduate research experience (preferably in 
enzyme chemistry) A workine knowledge of 
histology and histochemical methods would be 
an advantage Remuneration according to indi- 
vidual merit in the ranee of £1,275 to £1,575 
Superannuation under F.S.S_l Prior to expiry of 
Fellowship the holder. if under 31, can be con- 

sidered for a permanent (pensionable) post 
Application forms from War Office. C.13¥c)3 
Adelphi, John Adam Street, London, W.C.2, for 
turn by January 31, 1961 


THE BRITISH JUTE TRADE RESEARCH 
Association has vacancies for Chemists to join a 
group studying fundamental chemistry of 
cellulosic fibres qualifications required are 
an honours degree chemistry, with an interest 
in the physical or organic branches. Some pre- 
vious research experience is desirable, although not 
essential The position is superannuated and good 
salaries will be paid.—Suitably qualified men and 
women are invited to write to the Secretary. 
Rrit' sh Jute Trade Research Association, Kinnoull 
Road, Kinesway West. Dundee, for further in- 
formation 


TFACHING ASSISTANTSHIPS FOR PH.D 
candidates beginnine September 1. Annual 
stipends up to $3,200 Research in: red blood 
cell chemistry, enzyme chemistry, plant biochem- 
istry, protein physical chemistry. lipid metabolism 
clinical chemistry.—Write to: Head, Department 
af Riochemistry, University of Alberta, Edmonton 
Canada. 
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UNIVERSITY OF MANCHESTER 
Applications are invited for the following posts 
mm the Department of Physics of the Faculty of 
Secrenve: Lecturer in Physics (Experimenta!) ; Lec- 
turer in Theoretical Physics; Assistant Lecturers 
in Physics. The research interests of the Depart- 
ment include Nuclear and High-Energy Physics. 
Optics, Low Temperature and Molecu'ar Physics 
Duties to commence as soon as possible. Salary 
scales Lecturer. £1.050 to £1.850 per annum, 
initial salary according to qualifications and ex- 
perience ; Assistant Lecturer, £800 to £950 per 
annum. Membership of F.S.S.U. and Children’s 
Scheme 

Applications must be sent not later than January 
4, 1961, to the Registrar, the University. 
chester 13, from whom further particulars 
forms of application may be obtained Applica 
tions by airmai) letter in the first instance will be 
received from overseas candidates, who should 
state the names and addresses of at least three 
persons to whom reference can be made 


STOKE MANDEVILLE HOSPITAI 
AYLESBURY 
Ass stant Biochemist required in the Area 
Patho'ogy Laboratory based at the above hospital 
App cants should possess first- or second-class 
honours degree in chemistry or biochemistry. or 
AR.LC Whitley Council ynditions of service 
Salary £925 to £1,150 per annum after (for new 
entrants only) a probationary period The post 
offers a wide variety of experience ir a_ well- 
equipped and pleasant laboratory 
Applications. giving full de 
ete together with names of 


forwarded to the Administrative 


tails of qualifications 


two referees, to be 
Officer 


as soon as 


possible 


NORTHAMPTON COLLEGE OIF 
ADVANCED TECHNOLOGY 
LONDON 
READER IN APPLIED NUCLEAR 
The Governing 


PHYSICS 
Body invites applications tor th 
above appointment Department of Applied 
Phys cs ssess high academic 
qualificati am « escarch expernence 
branch Salary scale 


Advanced 


E.C.1 
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QUEEN’S UNIVERSITY 
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House Governor 
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UNIVERSITY OF SOUTHAMPTON 
DEPARTMENT OF GEOLOGY 

Applications are invited for the post of Lecturer 
or Assistant Lecturer in Geology Candidates 
should have a particular interest in sedimentary 
petrology. Salary scales: Lecturer, £1,050 by £50 
to £1,400 by £75 to £1,850 with an efficiency bar 
at £1,475. Assistant Lecturer, £800 by £50 to 
£950. The initial salary will depend on qualifica 
tions and experience 

Further particulars should be obtained from the 
Secretary and Registrar, the University, South- 
ampton to whom applications (seven copies from 
United Kingdom applicants) should be sent not 
later than February 3, 1961 


UNIVERSITY OF LIVERPOOL 


Applications are invited for the post of Assistant 
Lecturer or Lecturer in the Department of Pure 
Mathematics. The initial salary will be within the 
range £800 to £1,250 per annum, according to 
age, qualifications and experience 

Applications, stating age. academic 
tions and experience, together with the names of 
three referees, should be received not later than 
February 3, 1961, by the Registrar, from whom 
further particulars of the conditions of appoint- 
ment may be obtained. Ref CV /N 


COMMONWEALTH 
AGRICULTURAL BUREAUX 
Scientific Assistant to prepare abstracts Scale 
£710 to £1,800 with F.S.S.I Starting salary ac- 
cording to qualifications and xperience 
University degree, preferably with a knowledge of 
genetics ; ability to yncise English ; know 

edve of at least two forcign laneuages 
in handwriting to Direct 
Bureau of Animal Breeding 
Buildings, Edinburgh 9%, by 


qualifica- 


write ¢ 
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BIRKBECK COLLEG! 

(UNIVERSITY OF LONDON) 

invited for the post of Assist 

Physics. Salary scale £800 by £* 
ndon allowance of £61 


to £950 per 

annur 

Furt yarticulars iid be obtained 
t Malet Street 

ons: January 31, 


from the 
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BIOCHEMIST 
Biochemist is being sought by the Malayan 
Pineapple Industry Board to conduct research into 
the organic constituency of pineapple The officer 
will be required to relate field conditions affecting 
fruit quality, such as nutrition or disease, to fruit 
organic constituency ; evolve improved fruit proces- 
sing techniques and apply them on a laboratory 
scale ; develop quality standards for raw and pro 
cessed fruit with defining quantitative tests ; and 
investigate fruit and plant by-products, such as 
juice and leaf fibre The Biochemist, in addition 
to an extensive knowledge and experience in bio- 
chemistry, should be familiar with the basi 
Principles of organic, inorganic, physical and 
analytical chemistry Experience with jon ex 
change resins and chromatography is essentia! 
Experience in food technology will be an import- 
ant advantage. The post is a first appointment in 
Processing Chemistry and at the outset the ap- 
pointee will become head of this Department with 
in the Board's Research Organization. He will b 
located at Tampoi, five miles north from Johore 
Bahru, Malaya The appointee will be required 
to contribute to the Board's provident fund (5 per 
cent of salary) Free medical care ts provided for 
the appo and his family free dental care 
is provided for the appointec first class air fares 
(or equivalent) and a reasonable baegaee allow 
ance are paid for the appointee and his family on 
taking up the post Housing and basic furniture 
are also provided by the Board at low rentals. The 
salary offered will ta in the range MS$1!5.000 
£S.1.750) to MSIS.000 
U.S $6,000 per annum 
Applications, in duplicate. should be forwardc 
to the Chairman, Malayan Pincapple Industr 
Board, P.O. Box No. 3%, Johore Bahru, Malay 
t February 15, 1961 Applications should 
a recent photograph (returnable) of the 
the names and addre s of three tech 
together rtified transcripts 
urses taken 


ntee 


with 
and 


WESTERN INFIRMARY 


GLASGOW 


degrees rece 


Semor Technician required for the Rad 
Department of the above Infirmary Qualit 
ind salary ale in accordance with Whitley ¢ 
c condit r Technicians in Hospital Pt 
Departm 

Applications 

perintendent 


sent Med 
Infirmary asgow, Wl 


should be 
Western 


UNIVERSITY OF ALBERTA 
DEPARTMENT OF CHEMISTRY 
TEACHING ASSISTANTSHIPS 
$2.°00 months are or 
ts pr anced dc rees 
ratory imstruct 
trammes in ana 
and theoretical 


to ad 


quired 
norgan 
stry 
Apply Gunning, 
nt of remMist n.versity of A 


Edmontor 


ARCH GIST 


female 


borator t 


RESI 


nale 


BIOL 


Personn 


Harst 


REQUIR 


JOHN INNES INSTITUTE 
th chen » help 


tant 4 ackg 


THE LONDON 


¥ 
? 
Pine 
be 
Assistant 
xa: | plied Mathemat rap a 
n the range £800 t tan 
to age. qualificat 
Further particulars and a form of application and experience 
an be obtained from the Secretary. Northampton | referees, shou 
Colleee of Technology. St. John St ary 31. 1961 
ere 
| 
Laboratory Technician in the Department of | pplicants | 
Dermatology at the Royal Victoria Infirmary, | preferably in | \ 
joy ae Neweastle to assist in research on skin phys ey t will date from es 
cell and scrum protein disturbances in 
te mmunological react s. Salary and ¢ litions of | ved from the Lay 
Ls : service will be those agreed by the Whitley Counc University lca ef 
for the Health Services % received 
App 2 two referees, should sent | 20% 
—$ $$$ 23 to 30 required for super 
| Chesterford Park Research Station. near Safft 
Walden, Essex. Highly interesting post carryir 
LC.5. Fe 1 conditions of ployment Five-day week 
ship in the f wing subjects: Chemistry canteen facilities and Sports and Club ava 
Biochemistry, Physics, Enezineering, Chemotherapy able Pen Schen peratior Writ ; 
ind related subjects App tment will date from riving ! par rs and quoting number 1494 t 
October 1, 1961. The stipend, depending on age, |= | Manag Fisons Pest Control Ltd 
qual ficat ind experience, will be within the | Cambride 
range £800 to £1,100. F.S.S.U. and family allow 
App'ications should be sent not later than | agriculture or natural science, and a knowlede« As nt 
Soe March |, 1961, to the Secretary Academ anguages Salary in scale £690 to £1,750 h Depart 4 
: eet Council, Queen's University f Belfast. from Ave, qualifications and experien nsidered wh ment of Potato Genetics The appointment will t oe 
44 shom iculars may be obtained fixing starting salary Superannuation For fur n th Assistant Experin tal Officer 
Cees | details and application form, apply t Pa Deer t qualificatior we 
ctor Applications to be received by Febru- quired. Salary w be in the ranee 20 to £745 
per accord to age ar experience 
4 red | aU entific publishing firm | ta Bavfordburv. Hertford, not later than Febr 
for work Experience | > y ifrangement according ary 7. 1961 Als 
n techniq for ¢t tudy of tissue n tah qualifications. ——Write to Box N 141, T. G. Scot 
nd. in animal work is desiral The appoin and Son, Ltd., 1 Clement's Inn, London, W.C.2 Al. WHITECHAPE! 
will be for vear t if F.1. has y for B hemist (bas grade) i 
= im Salary ran £700 to £800 per annum a dinz | th Metabol Ward I ratory Applicant ie 
to experience should have B.Sc. honours deer in chemistry or 
App ations, stating ag qualifications id pre- t hemustry The s ssful applicant will be 
EXperitr together with the names of two cor for & reer in hospital biochemistry and 
Veet: eae referees, should be sent to the undersigned by s Write wo forn pportunit ford pr tal work in t hen =e 
January 1961 937. T. G. Scott and | cal analyses will be pr ed. so some postgrad 
London, W.C.2 ate experience of these is desirable.—-Write t 
House Govern giving names of two referee 
at 
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UNIVERSITY OF NEW 


FREDERICTON, N. B., CANADA 

DEPARTMENT OP MATHEMATICS 
Applications are invited for the post of Assist- 
Professor in the Department of 


Commencing salary 


Further particulars may be obtained from the 


DURHAM COLLEGES IN THE 
UNIVERSITY OF 


Applications are invited for the post of Lecturer 


in Principal Scientific 


appointment will be 


Applications to the Secretary 


Abbey Road, London 


wding to experience 


NATURE 


SURREY COUNTY COUNCIL 
KINGSTON TECHNICAL COLLEGE 
POSTGRADUATE LECTURE COURSES 
SPRING TERM 1961 
“Chemical Spectroscopy.”” Nine Lectures on 
Thursday evenings at 7 p.m. commencing January 


19, 1961 The Lecturers will include Dr. V 
Griffiths, Dr. L. J. Bellamy, Dr. J. H. Callomon, 
Dr. N. Sheppard, Dr. D. J. Millen, Professor 
R. T. Williams, Dr B. Robertson, Mr 
P. D. Ainsiey 

“Theories of Valency.” A correlation of 
modern ideas. Six lectures on Wednesday even- 
ings at 7 p.m., commencing January 25, 1961, to 
be given by Dr. T. M. Dunn of University 


College, London 

Details and registration forms from the Head of 
the Chemistry Department, Kingston Technica 
College, Fassett Road, Kingston-upon-Thames 


UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


ISOTOPE SCHOOL 

Basic four week courses of instruction in | 
the measurement, handling and use of radio 
isotopes commence January 9, June 12 and 
November 13, 1961 Medical Courses com 
mence April 10 and September 18 | 
Special courses for Chemists, Biochem- 

ts, Biologists and Engineers are included 
in the 1961 programme 

Full particulars and torms of application 
may be obtained from: Registrar. Isotope 
School, Wantage, Berkshire 


MIDDLESEX COUNTY COUNCIL 
Education Committee 
HARROW TECHNICAL COLLEGE 
Northwick Park, Watford Road, Harrow 
USES OF RADIOACTIVE MATERIALS IN 
INDUSTRY, MEDICINE AND RESEARCH 


Twelve weekly lectures, commencing Tuesday, 
January 3, at 7 pm 
Further particulars from the College 


TRADE ANNOUNCEMENTS 


SILICA CONES AND SOCKETS. VITREO 
wl silica tubing. polished silica discs and glazed 
sheet always in stock —Custom built silica / quartz 
apparatus from Jencons, The Silica Centre, Mark 
Road. Heme! Hempstead. Hertfordshire. Boxmoor 
404) 


POSITIONS AVAIL- 


; dentistry 


n Portuguese, Spanish, English or French 


LECTURES AND COURSES 


UNIVERSITY COLLEGE LONDON 
LECTURES, SPRING TERMS 


GRANTS & SCHOLARSHIPS 


NUFFIELD FOUNDATION 


DENTAL FELLOWSHIPS AND 
SCHOLARSHIPS 

The Nufficld Foundation invites applications, 
from citizens of the United Kingdom, for Fellow- 
ships and Scholarships in Dentistry To help the 
advancement of teaching and research in the 
United Kingdom on dental health and disease, the 
Foundation is prepared to award a number of 
Fellowships () to enable sclected men and 
women with denta! qualifications to receive such 
additional training in pure and applied science as 
Zesirable to fit them for an academic career in 
(but not to obtain a medical qualifica- 
tion), and (ii) to enable selected university gradu- 
ates in medicine and science to receive training 
that will qualify them to undertake teaching and 
fundamental research on dental health and disease 
The Foundation is also prepared to award a 
imited number of Scholarships to assist students 
of itstanding ability attending a_ university 
dental school to devote one or two years to further 


is 


towards an economic end 


Ontarw, 


January 7, 1961 


THE ROYAL SOCIETY 
BROWNE RESEARCH FUND 
The Council of the Royal Society is Prepared to 
consider applications for personal grants to enabic 
individuals to carry out research in marine bio 
logy Applications are recavable from person, 
already holding posts in universities or other insti- 
tutions to enable them to undertake specific 
research at a marine biological laboratory for 
Periods up to twelve months, on the understand 
ing that their university or other positions would 
meanwhile be kept open for them. On this occa 
SiON applicants are advised that grants normally 
will be limited to persons having special reason. 
for requiring a grant during 1961 Applicant 
should give the following information: (i) Tr 


Period for which a grant is required (and an, 
special reasons why a grant is required during 
1961) Gi) The sum which is required, including 
an estimate of the loss of salary which would b 


incurred during absence from duty (iii) Evidenc« 


that leave of absence for the necessary Perio! 
would oe likely to be obtained Gv) A summar 
of the research which it is proposed to carry out 
(v) The names of not more than two referces wh 
will support the application (Where the app 
cant ts a Feliow of the Royal Society no refer 
need be named) 

In accordance with Mr. Browne's bequest, pr 
ference will be given to those who propose t 
work on purely scienufic problems rather tha 
to those whose work would be primarily directed 


Applications should be 
sent to the Assistant Secretary, the Royal Society 


Burlinzton House. Piccadilly, London, W.1, n 
ater than January 31, 1961 
McMASTER UNIVERSITY 

GRADUATE SCHOLARSHIPS IN PHYSICS 

Applications are invited for Graduate Schoia 
ships in the Deparunent of Physics, McMast 
University, from students qualified to register 
courses leading to the M.Sc. and Ph.D. degree. 
These scholarships may be supplemented by Dx 


Partmental Assistantships, requiring ten hours per 


week service during the seven-month academic 
year. to provide a yearly income (less fees) of 
$1,875 to $2,175 

Graduate Calendars and application forms for 
graduate study may be obtained from the Scere 
tary of the Faculty of Graduate Studies. Furth« 
information concerning the types of research | 
Progress and application forms for scholarship 
may be obtained from Professor H i 
Duckworth, Chairman, Departmen of Physics 
Hamilton College, McMaster University, Hamilton 


Canada 


applicant may be of any 


UNIVERSITY OF SYDNEY 
PF. H. LOXTON POSTGRADUATE 
STUDENTSHIPS OR SCHOLARSHIPS 

Applications are invited from male graduates ot 
tralian or overseas university for the F. H 
Postgraduate Studentships or Scholarships 
The Scholarships or Studentships are available for 
duate research in each of the following 
Faculty of Agriculture, (ii) the Faculty of 
nce and (iii) the Chemical Engineer- 
A Studentship is of the annual 


the 
Veterinary Sci 
ng Department 


value of £A.1.000 to £4.1,500 A Scholarship is 
of the annual value of £A.1,600 to £A.2,075 
Whether an applicant is awarded a Studentship 
vw Scholarship will depend on his qualifica 
uons and research cxpericnce The awards 
are made ior one year in the first instance but 
nay be renewed for a second or third year and in 
exceptional circumstances for a further year The 


age 
Further information and application forms may 


be obtained from the Registrar, University of 
Sydney. Sydney. New South Wales Australia 
with whom applications close on February 24 
1961 
M. A. TELFER 
Registrar 


FOR SALE AND WANTED 


studies of the basic sciences FOR SALE: COOKE, TROUGHTON AND 

All applications must first be endorsed by the | Simms 4000 microscope with two lamps. varicty of 
executive authority of the appropriate dental or yptics, mew 1956, £300 Cine animation stand 
medical school or scientific faculty of a university | 5 ft. 6 in. by 3 ft. 8 in. by 9 ft. 6 in. : table size 
in the United Kingdom. They must be received | 20 in. by 15 in. : table travel 7 in. up. 7 in. down 
by the Foundation by March | in the case of | 14 in. left, 14 in. right Trans-illuminated easel 
Fellowships, which are awarded once a year; and Vertical travel camera carriage § ft. 6 in., over 
by January 31 and June 30 in the case of Scholar- | hang, 33 in., manual controls with counters, single 
ships, which are awarded twice a year. Copies of | picture clutch foot operated. will easily carry 
the conditions of both Fellowships and Scholar- mm. shuttle gate, Bell and Howell. £200 
ships and the application forms are obtainable | buyer collects. Sytec heat sealing press for 22 
from the Director, the Nuffield Foundation, | transparencies, fits Kodak Cards, £10.—Further 
| Nuffield Lodee, Regent's Park. London, N.W.1 details, or applications to view, from Director 
| L. FARRER-BROWN,. CBE... Department of Photography Medical Schoo! 


Director of the Nuffield Foundation 


King’s College, Newcastle upon Tyne 


: 
| 
i 

Mathema Applicants should possess an may 

honours degree in mathematics and preferably oi 
some posteraduate experience in research or me 
teaching. wil! be according 
4 to qualification 
= 

The salary attaching to the appointment will b« ey 
£1,050 to £1,850 a year 
Applications (three copies), together with the | oF 

ames of three referees, should be sent not later 

q Bailey, Durham, from whom further particulars ay 
nay be obained 

RESEARCH INSTITUTE (ANIMAL VIRUS 
Diseases), Pirbright, Surrey. invites applications 
(1) For an appointment in the Tissue Culture ae 
Section Applicants should have an honours de ed 
gree in bacteriology or zoology and have experi- ae 
nee of culture techniques applied to mammalian PO my 
suc. Salary Officer grade 

11.600 to £2,325 or Senior Scientific Officer gradc 

£1,250 to £1,590, depending on age, qualifications ‘ 
ind experience Superannuation under F.S.S.1 

House available for married applicant Applica- ns 
s to the Secretary. (2) From young graduate i 
physicists or physical chemists for a post in the # ; 
Biophysics Department. The successful candidate cae 
will be engaged upon the application of a varicty whe 
{ physical-chemical techniques to the study of aes 
ruses and related biological systems, and will be eee 
raged to work for a higher dezree. Current 
nethods of investigations include clectronmicro 
py, ultracentrifugation, light scattering and X- 
rradiation, etc. Interest rather than experience is 
required at this stag he 
nad according to age and experience in_ the on 
Scientific Officer grade, £1,250 to £1,590. Super Bs 
ar ation under F.S.S.1 House available for 
married applicant at 

PLANT PHYSIOLOGIST IS REQUIRED | 

n the Biochemistry Section of Twyford 
N to engage in basic investigations Some | 
research experience in the field of plant biochem ae 
stry r in botanical microtechnique is desirable oT 

Salary and qualifications 
pension scheme Apply to Secretary at above Tia 8 
:ddress 
| P 
JOHN INNES INSTITUTE REQUIRE AN | | 

Animal Attendant (male or female) to be respon- ns / ij 
abbits in the Department of Cell Biology. Some a ts 

prev ms experience in the care of handling of ee n 
; small animals will be an advantage Salary £350 TF ae 
to £675 per annum according to age and experi- ee 

n Apply in writing to the Secretary, Bayford- i 

wiry. Hertford, Herts, with names of two referees r 

January 31, 1961 

GEOLOGISTS PPR 
to teach in the fields of mineralogy, petrology 
petrography, paleontology, stratigraphy, structura me 
ynomic geology and geophysics. Good 
pportunities for research Adequate salary 
Two-year contract, renewable.—Inquirics, with 
mplete credentials, to Escola de Geologia, Un Siggy 
rsidade da Bahia, Salvador, Bahia, Brazi ia 

oss 
Monday. January 16 at 5.30 p.m. “ Biochen 
stry and Biology of Enzymes in Cancer,” by Pro 
fessor F. Berge Thursday, January 19, 26 at ‘ea 
Spm., “ Nucleotide Anhydrides and Oligonuclec 
tides.” by Dr. A. M. Michelson. Thursday 
February 23, March 2 at 5 p.m * Recent Ad 
ances in the Chemistry and Biochemistry of ee 
Giveogen and Starch,” by Dr. W. J. Whelan 
Complete list of public ectures (including 
unch-hour lectures) from Publications Office, Uni ay 
ersity College London, Gower Street, WC! 
(Stamped envelope required) 
| 
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FOR GAMMA IRRADIATION EXPERIMENTS 


in the laboratory and small-scale production using high 4 
levels of Cobalt 60 radiation without additional shielding. s Vials containing 
The sample chamber of the Gammacell 220 (6” dia. « 8} : 

high) is lowered into a “squirrel cage’’ of Cobalt 60 rods * Salmonella cultures 
providing a uniform field. ; 

Field strengths from 1105 rhr up to 2 
available. Four access tubes into the chamber can carry j heG ; 
vases, liquids, or electrical leads. 7 of the Gammacell 
Full technical information will gladly be sent to you on 

request. 


being loaded inti 
10° r/hr are bi the irradiation chamber 


An example of the type of work being carried out 
with the Gammacell is the investigation of the 
radiation resistance of specific bacterial strains 
significant for public health*. Another example is 
irradiation of plastics. 

*Food and Drug Directorate, Dept. of National 
Health and Welfare, Ottawa, Canada. 


Distributed in the United Kingdom by — 
WATSON & SONS (Electro-Medical) LTD. 
INDUSTRIAL DIVISION - EAST LANE + N. WEMBLEY - MIDDLESEX 
Manufactured by 
ATOMIC ENERGY OF CANADA LIMITED 


Commercial Products Division, Ottawa, Canada 


COBALT 60 for IRRADIATION - ISOTOPES for RADIOGRAPHY 


Reinforced molybdenum 
sheet radiation shield 
and element frame 
manufactured by 
Murex Ltd... 


to the design of Royce 
Electric Furnaces Ltd 

for use in high 

temperature vacuum 
brazing & sintering furnace 


MUREX LIMITED (Powder Metallurgy Division) 
RAINHAM, ESSEX. Telephone: Rainham Essex 3322 
Telex 28632. Grams: Murex, Rainham—Dagenham Telex 


LONDON SALES OFFICE: CENTRAL HOUSE UPPER WOBURN PLACIE, W.C.1. EUS on 8265 
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1S PRIORITY... 


COOKE-McARTHUR MICROSCOPE 


e@lideal for field work and Service conditions. 
e@ Can be used in the vibration of an aircraft, a 
destroyer or a moving vehicle. 


e@ Can be used, with the highest powers with its 
own internal source of light whilst held in 
the hand. 

@ Carried in the pocket or on the belt. 

e@ Sturdy and resistant to corrosion, and in its 
sealed perspex case, be completely submerged 
without harm. It is therefore the ideal 
travelling microscope . 

@Can be used for high power microscopy in- 
conspicuously in a car, bus or train by day or 
night. 

e@ls about the size, weight and sturdiness of a 
small can of bully beef. 


e Yields an image which for perfection 
can equal that of the largest instru- 
ments made. 


England 


Printed in Great Brivain by Fisner, & Co., Ltp., The Gainsborough Press, St. Albans, and published by Macm 
at St. Martin's Street. London, W.C.2. and Sr. Martin's Press, Inc 1 Avenue, New York 10, N-Y.,U SA Saturday 
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